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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS)

P 4
l MDF COMMENTS REPLY
— ——————— —_—
Work Plan
(1) (1)

Page 1-1. Since the proposed Phase | of the FFS does not
adequately address the potential DNAPL plume at the site,
WMA does not believe the term “comprehensive
environmental investigation® is appropriate.

The sentence which contains the term
*‘comprehensive environmental
investigation," refers to the purpose of the
work plan which delineates all three
phases of the FFS. The next sentence
deftines the goals of the investigation and
references determining the nature and
distribution of contamination. The term
comprehensive will be changed to phased.

@

Page 2-5, Groundwater usage. The section appears to be
somewhat inaccurate. While surface water may currently
play a significant role in Edgewood’s water supply; during the
forties and perhaps earlier, a significant number of wells
were constructed to provide the base with water. Some of
the wells, though officially condemned, are still in existence
and have been activated as recently as 1991,

(2

This statement was referenced from the
RCRA Facility Assessment Report (page
7). Though the existence of the wells is
known, records of usage of the well system
are believed to have been destroyed in the
fire which occurred in a facilities
engineering building in the Edgewood Area
during 1971, The key word to be noted in
the sentence commented on is secondary.

()

Page 2-17. Review of the referenced USGS report indicates
the inferred thickness of the contining unit beneath the
Beach Point Area is open 1o interpretalion.

()

Thickness of the upper conlining layer
{aquitard) was approximated from
thicknesses of the same unit found in three
neighboring wells. Average thickness of
the aquitard in these wells is approximately
88 teet. Data from the three wells suggest
that the aquitard may become thinner in an
easUsouthward direction. The language of
this section has been changed 10 indicate
that this interprelation is speculation from
available data and subject to refinement as
new data are generated.

L)

.f Page 2-20. Il the groundwater at the site tmay truly be
| characterized as *sea water” as the report indicates, what is

i the source of the dissolved solids? Much of the surface
| water in the area is “fresh® or only slightly brackish.

@

The statement has been changed to refiect §
that the water chemistry is indicative of |
fresh to slightly brackish water.

FLELICOMMENT MOENHENAY)
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REPLY

(5)

Page 2-21, Figure 2-6. The depiction of the LNAPL layer in
the figure is misleading. LNAPL should form a layer at the
interface of the saturated and unsaturated zones not a “pool*
which significantly depresses the water table.

(®)

Figure 2-6 was drawn to generalize the
characteristics of dissolved LNAPLs and
DNAPLs. The word "Dissolved” has been
added to the figure as appropriate.

(6)

Page 2-32, Figure 2-8. The entire Edgewood Peninsul:is
an NPL Site, therefore the arbitrary selection of a reference
point as the source of *background” samples is
unacceplable.

Sediment samples in the marsh area north and south of the
“circle* near the treatment plant would seem to be
appropriate based on the historical discussion.

Why have no wells been proposed for the southern end of
the Beach Point Area? A well in this location might be uselul
in the early determination of the extent of contamination and
the structural attitude of the clay aquitard.

it would appear that some of the proposed soil borings could
be deleted. Due to the proximity of the proposed wells to
some of the soil borings, it would appear that sampling the
soll during the well drilling operation could be substituted for
some of the proposed soll borings. The elimination of some
unnecessary borings will minimize the generation of
investigatory derived material.

(6)
Figure 2-8.

¢ Terminology of “Background” sample
has been changed to “Local
Background." These sampling points
were selected to determine whether or
not any contaminant sources outside
of the Beach Point Test Site are
intertering with the detinition of on-site
contaminant sources.

+ Sediment samples have been added
to the marsh areas north and south of
the treatment piant,

s USGS believes that detected
contamination from clothing
impregnating operations is well defined
by the present monitoring well clusters,
The proposed monitoring well locations
are designed to fill gaps in vertical
data not available from the USGS
drilling and sampling program,
Structural attitude of the upper
confining unit will be defined by the |
geophysical program. Additional wells ||
were propcsed for the area '
west/southwest of the peninsula.
However, these wells were removed
from the FFS after a consensus was
reached among JEG, USGS, and
APG-DSHE. Waells are proposed for
the RUFS in the area around the
treatment plant. Contingency wells are |
aiso planned in the RUFS lor any
areas of the southwest portion of
Beach Point whare soil contamination
is detected.

FULE JCOMMENT t MULXHENRY)
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(6) Continued

(6) Continued

* Any soil boring that is close to a
proposed well location will be
consolidated with the well drilling
program to minimize generation of
Investigation Derived Waste (IDW).
The number of proposed boring
locations is the minimum necessary to
locate any possible areas of soil
contamination. If significant soil
contamination is located, additional soil
borings will be needed to define the
extent of such contamination so that
appropriate remedial measures can be
designed.

m

Page 2-34. The text refers to Dithiane as a “"degradation
product of Mustard" this implies to the reader that Dithiane is
a natural breakdown product of Mustard. However, on
previous occasions Army chemists have indicated that the
oresence of Dithiane in groundwater is the result of the
fydrolysis of chemicals derived from the incomplete thermal
degradation of Mustard. If this is true, perhaps the Rl should
be looking for the source of Dithiane, a yet undiscovered
burning operation which may have destroyed CSM or CSM
contaminated material,

™

You are correct in your understanding that
1.4-dithiane is a degradation product that
may resutt from the thermal destruction of
distiled mustard. However, 1,4-dithiane
also is a result of other processes. itis a
degradation product that is produced in the
manufacturing of distilled mustard and,
therefore may be found in areas where the
agent was either produced or burned.
There is also a large body of evidence
suggesting that 1,4-dithiane is a
degradation product resuiting from natural
processes. For example, recent studies
conducted on the clothing of tranian
soldiers (gassed casualties of the iragi war)
showed the presence of 1,4-dithiane in the
soil adhering to their clothing. The Riis
designet to determine the source of the
1,4-dithiane whather it be trom the
manutacture, natural degradation, or ;
thermal degradation ot distilled mustard, -

FUE KCOMMENT! MOEXHENRY)




BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS

(®
Page 2-41. The paragraph notes that 10 ug/l of 1,1,2,2-
tetrachloroethane was detected in surface water near Beach
Point; however, Table 2-7 indicates that the maximum
amount of 1,1,2,2-tetrachloroethane found in surface water
was 5 pg/l. Please explain this discrepancy. Also please
explain why no mention of the relatively high amount of vinyl
chioride (39 pg/l and 33 pg/l) detected in CCSW-5 and
CCSW-7 was made in the text. The presence of vinyl
chloride at these concentrations may be a significant risk
driver since the MCL for this chemical is 2 pg/l.

REPLY

(8)

Table 2-7 has been corrected to show the
10 ug/l maximum concentration for 1,1,2,2-
tetrachloroethane. Available information
indicates that no levels of concem for vinyl
chloride have been established in the
AWQC for fresh water. Because the fresh
water AWQCs were used to establish
chemicals of concern for the FFS, vinyi
chloride was not included in the discussion.

9

Page 2-43, Table 2-7. The table reports the maximum
amount of Cadmium in surface water as 6.7 W while a Table
2-5, item CCSW-8U, reports 42 ug/ for Cadmium. Please
explain this. Cadmium at this higher level will certainly have
an impact on aquatic life. Mercury is also significantly higher
in CCSW-8U than is reported in Table 2-7.

9)
Table 2-7. Concentration for cadmium
from sample CCSW-8U reads 4.2 ug/, and
Mercury is 1.7. The decimal point did not
copy well on the reproduced pages of this
table.

(10)

Page 2-44, Figure 2-9. The method {or depicting DNAPL
and LNAPL is perhaps misleading.

(10)

Changes have been made to Figure 2.9 to
better conceptualize LNAPL and DNAPL
contaminant transpon.

(M)

Page 2-48, Table 2-8. Hydrogeologic investigation. The
selection of "shallow and intermediate depth wells* t0
characterize DNAPL is questioned. Should wells screened at
the base of the aquifer also be included in this investigation?
(Page 3-11 indicates that the walls will be screened at an
intermediate tave! and at the base of the surliciai aquiter.
Which plan i5 correct?)

(1)

Text on page 3-11 is correct; Table 2-8 has
been corrected to conespond o the text.

(12)

Page 2-50, Table 2-8. Anatytical Method CLP,
USATHAMA, EPA snd ASTHM. Have analytical methods
defined in the ICF Risk Assessment and WES QUAPP been
considered in the preparation ol this table?

(12)

Anaiytical mathods in Table 2-8 have been
updated to reflect information from the
TERA QAPP (IFC, 1993). (See General
Comment.)

(13)

(13)

3
i
!
|
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|
]
|
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H
g

Page 2-57. Should vinyl chloride be considered a potential Please reler to response 8.

conhcem?

!

SREACOMMENTt NOERHENSAY)
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(14) (14)

BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

Page 2-57, Bullet “Federal Safe Drinking Water Act . . ."
The document makes the statement that *. . . The
contaminated aquifer is brackish and is not used as a
drinking water source; therefore the SOWA (Safe Drinking
Water Act) MCLS are probably not applicable or relevant and
appropriate.” This infers that the authors are classifying this
groundwater as Class (Il according to the classification
system for groundwater promulgated by the US EPA.
However, the EPA’s definition of Class (i groundwater is
very specific: “Groundwater not consider a potential source
of drinking water and of limited beneficial use (Class (lIA and
Class [lIB) is saline, i.e., it has a total dissolved solids levels
over 10,000 milligrams per liter (mg/l) . . .“. Based on the
information presented in the report on page 2-20 that “. . .
groundwater at Beach Point contains 1000 to 3000 mg/l total
dissolved solids (TDS) . . ., how is the presumption that the
groundwater in question is Class I in nature supportable?

Concurrence by MDE, EPA, and APG-
DSHE to classify groundwater in the
surficial aquifer at Beach Point as Class Ii-
B suggests the statement that the “SDWA
MCLs are probably neither applicable nor
relevant and appropriate” may stand as
written.

(15)

Page 2-58, Bullet “Maryland Drinking Water Law. . .*
Refer to comment above.

(15)

Please refer to response 14.

¢ (16)

Page 2-61. In addition to the Maryland ARARs mentioned,
the following should also be considered:

Potential ARARS

“Chesapeake Bay Critical Area Commission Criteria For
Local Critical Area Program Development,” COMAR
14.15.01, .02, .04, .07, .09, 10, & .11,

“Threatened and Endangered Species,” COMAR 08.03.08.
*Water Appropriation or Use,” COMAR 08.05.02

(16)

(\7

In addition to the Maryland ARARs mentioned, the following
; Should also ba considered:

Potential ARARS

*Well Construction,” COMAR 26.04.04

*Solid Waste Management," COMAR 26.04./07
*Board of ‘Nell Drillers," COMAR 26.05.01
*Erosion and Sediment Control," COMAR 26.09.01

“Storm Watet Management,* COMAR 26.09.02
*Oil Poliution,” COMMAR 26.10.01 A

wmasapmaly:

(17)

The potential ARARS listed will be added
and considered in the Feasibility Study.




BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

Page 3-2, Figure 3-1. How can "significant risk due to
nature and extent of contamination” be determined if the
extent of contamination is not fully defined until Phase {I?

L MDE COMMENTS l B REPLY -
(18) (18)

This comment requires concurrence
between EPA and MDE.

(19)

Page 3-9. Will the surface soil sampling discussed here be
for use in the Risk Assessment or is it for source
identification/verification? The ICF Risk Assessment Work
Plan for the Edgewood Area calls for surface soil samples to
be taken in the depth interval 0 to 6”.

(19)

Results of the surface soil sample analysis
(0-6" in depth) will be used for both the
Risk Assessment and contaminant source
identification/verification. Soil borings will
also be used for sotirce
identification/verification.

(20)

Page 3-11, Refer to comment 11 above.

W)

Page 1:8. The Army has previously chosen to utilize the
WES Generic Work Plan for the entire Edgewood NPL Site.
Will the Jacobs Engineering Group follow the sampling
procedures oulling in this document or will new procedures
be developed?

Focussd Feasibllity Study Draft Field Sampling Plan
7 | Spacitic u " _ ' 7

(20)

The question regarding continuous soll
sampling is not clearly understood.
Analyses of soil samples collected from the
borings will be used primarily for
contaminant source identification and
evaluation of possible measures to protect
groundwater and surface water from
continued contaminant migration.
Continuous soil sampling is necessary to
obtain the volume of sample needed tor
the proposed suite of analyses.

m

The Beach Point FSP has been modified to §
reflect adharence to the WESGWP SOPs.

it

Page 1.9, Table 1-1. Please reler to the earlier comment
conceming the arbitrary select of *‘background® on an NPL
Site.

(2)

Discussed in Work Plan response 6
regarding “Background"” tetminoclogy.

FUE COMMENT ! MOLAHENHY)




BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)
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®3) @)

Page 2-8, Baseline Risk Assessment. |t should be noted It is noted that the Baseline Risk
that the subject document was a draft document which was Assessment is a draft document. In light of

never finalized following regulatory comments. the fact that this document has not been
finalized, limited reference to information in

the draft copy may be appropriate.

@) @)
“Field parameter. . .* One of the most critical parameters The FSP has been moditied to include the
which should be evaluated before a sample is collected is EPA-recommended procedures for well
visual clarity or turbidity. Current guidance indicates that purging and field parameter
readings of less than 10 NU is acceptable tor groundwater measurements. it is understood that this is
samples. the accepted procedure for groundwater

samplmg at APG EA

(5) (5
“Well Purging®” Surging of the well is an appropriate The FSP has been moditied to include the
procedure during well develcpment. However, during well EPA-recommended procedures for well
purging prior to sampling it is not a good practice. For purging and field parameter
typical purging of a well, the pumping operation should begin | measurements. It is understood that this is

@Vith the pump in the uppar part of the water column, the accepted procedure for groundwater

Purging should continue by gradually lowering the pump into | sampling at APG-EA,
the ell as water is ramoved {. ™ the well. This will remove
the stagnant water from the well first and result in minimat
mixing. This methoa is discussed in the WES Generic Work
Pian for the Edgewood Area. Madification of this procedure
may be in the development stage so the contractor shouid
consult with WES concerming currently approved procedures.

) | ©

Page 3-16. The parameters thal are monitored aiso include | The FSP has been modified to include the

| oxidation reduction potential (Eh), specific conductance (SC), | EPA-recommended procedures for well

| dissolved oxygen (DO) and turbidity. Refer to WES SOPs purging and field parameter ‘
tor monitoring requirements. measurements. it is undersiodd that this is §

the accepled procedure for groundwater '

_sampling at APG-EA,

A Foeuud rmwuuysmm OwRyAum Program Pw\
.Commn

5 A bne! review of lhe sub.ect documem finds that it is a unique document which is mconsislem wdh
concurrent and related work at Edgewood. As an example the subject document proposes to use analytical

§ methods which are inconsistent with the ICF Risk Assessment QAPP, yel one of the main thrusts of the
proposed (°FS is to determine the risk posed by the soi! and groundwater at the Beach Point site. Also, in

y light of comments made above, it appears that the WES Generic Work Plan was not consulted in the
preparation of this document. In fight of this, the subject document will not be reviewed at this time.
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QAPP GENERAL COMMENT RESPONSE

(

The Beach Point FFS QAPP and all other Cana! Creek QAPPs will reflect the Task 10 Terrestrial and
Ecological Risk Assessment (TERA) QAPP. The TERA QAPP is an updated and USAEHA-approved
version of the O-Field QAPP. Areas which differ from this version will be highlighted and further explained
in a summary of deviations. Chiefiy, the rifferences result from changes made for site-specific and

instrument-specific consideraiions. WES SOPs will be included.
o

FUE TOMNENT ¢ MOEHENEYY
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS)

EPA COMMENTS

'T—____mk
Draft Project Work Plan

M

The objectives of the work plan seem to be
inconsistent with the proposed implementation
of the work and the FFS in the document.

It is stated on pages 1-2 and 1-3 that the resuits
of seismic surveys and sampling of sediments,
groundwater, soil borings and assays will be
supplied to ICF for development of risk
assessment of the Beach Point site, based on
ecological preliminary remediation goals. This

objective is consistent with the introduction on
page 1-1 where it is slated that contaminants
from the site may be impacting water quality
and aquatic life in nearby Kings Creek and near-
shore areas of the Bush River. Additionally it is
noted here that the study will only deal with the
sutticial aquifer at Beach Point which is
brackish.

| Therelore, it would seem that the investigation is
1 focused on the ecologic impacts on the surface

§ water bodies and not on groundwater as an

| actual or potential potable water source (it has

i Class 1) charactensikcs). Based on the

i statement on page 2-42, “because VOCs

§ typically persist in surtace water for only a shont
| time period because of volatiization, they are

| fikely to be present only in (he immaediate vicinity
§ of source sreax (e.g., groundwater plumes)®, it

| would appeai that the intetes! in groundwater

i would be if it were discharging into the surtace
water bodies at levels exceeding those in Table
2-7 (which should be checked as they are not in
| agreement with those used by EPA).

word ecological will be removed from page 3-3.

REPLY

m

Page 1-4 refers generally to a risk assessment
without further qualifying it, while page 3-3
qualifies it saying “it . . . will be conducted to
assess the influence of past site activities on
living biota in the area of Beach Point and to
qualitatively determine human health risk from
limited pathways". Page 1-3 refers generally to
a risk assessment and further states that it will
be based on ecological preliminary remediation
goals (PRGs) and page 3-1 refers to an
acological risk assessment.

The ICF Risk Assessment Plan which is
Appendix D of this document describes the
proposed risk assessment, As stated in the
plan & will *. . . focus on potential impacts in
anuatic life inhabiting nearby areas in Kings
Creek and the Bush River, because aquatic
spacies are the receplors potentially at greatest
tisk from exposure to chemicals released trom
groundwater. Potential human healfth risks
associated with exposures to chemicals
released to surface water from groundwater will -
be evaluated qualitatively.” It goes on to state
that *. . . based on groundwater and surface
water samgling data collected to date, such
{hurnan) exposures are nol likely to be large,
given the rsatively low concentrations of most
voiatile organic chemicals and the distance to
potential receptor points®. {See Section 4.2 of
the plan {or greater detall).

Therelore the major thust of the risk
assessment is the ecological assessment. To
avoid contusion, the word primatily will be
added belore ecolegical on page 1-3 and the

FULE COMMENT Y EPABENT)




BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

EPA COMMENTS

REPLY

(1) Continued

Therefore, it is not clear why the investigation is
proposed to initially "evaluate potential on-site
sources, define morphology and limited flow
pattems of the surficial aquifer* and include soil
borings and groundwater samples from existing
wells. This type of information is typically
required to better define the extent and nature
and transport characteristics of contamination in
groundwater. Without determining if there is a
risk to the environment and where it occurs,
theta da theta da data collection would seem
superfluous and inconsistent with the objectives

described in the document and reiterated gbove.

Furthermore, a proposal to do a human health
risk assessment is described in some instances
in the document (e.g., page 1-4 and 3-3) while
elsewhere in the document only the ecological
risk assessment is noted (e.g. Site objectives,
page 3-1, and page 1-3).

The inconsistency in the definition of the
objectives is reflected in the description of
potential remedial actions outlined on page 3-4
where the only action presented (other than no
action) is long-term groundwater monitoring to
measure the natural biodegradation of the
contaminant plume and determine its long-term
persistence in the groundwater system. The
utility of this as a "remedial action" is
questioned.

(1) Continued

Options listed on page 3-4 include three
categories not two. They are (1) no treatment
(2) limited action and (3) pilot/reatability
study/remedial alternatives for the contaminants
of concern. A further definition of the alternative
development process is contained in Section
3.2.3.3 and is projected to be the focus of
Phase lll.

()

Table 2-7. The values in the table should be
verified with the EPA blologist and the criteria
|| should indicate either fresh or marine

|l environment.

(@)

W/O Dennis Burton. Table 2-7 is changed to
provide fresh water aquatic toxicity criteria

FUE ZCOMMENT 1 EPAHKENRY)




BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

—

Table 2-8. The analytes should include CSM
degradation products. Additionally, the purging
stabilization parameters should be consistent
with those used in the SOPs relevant to other
portions of APG. The timing of water elevation
measurements and groundwater sampling
events should be dependent on any tidal cycle
influences.

EPA COMMENTS REPLY
e — —— — o —————
3 (&)

Table 2-8/pa;2 3-8. The anaiftes co include
CSM degradation products as noted under the
DQ for chemical data. (Sse uiscussion under
the columns for Hydrogeolagic Investigation,
Sediment Investigation, Surface Soil and Soil
Boring Investigation and Biological/Ecological
Investigation. Additional details can be found in
Section 3.2.14 of this plan and Section 4.4 of
the Draft Field Sampling Plan. Section 3.2.14
details the specific degradation products which
will be grouped. 1,4 Dithiane has been added.
Chlorides and fluorides are on the list of
analytes for groundwater parameters. As for
the timing of measurements and sampling, a
24-hour groundwater flow metering of well 33-B
and B.1 will help determine the nature of any
tidal influences. Periods of lesser duration will
be flowmetered in the shallow wells. WES
SOPs will be used.

@

Page 3-3. It is stated here that it is critical to
understand the physical geomomhology of the
surficial aquiter because the DNAPLs will rest
upon an impermeable stratur~ such as bedrock
orclay. This Is not strictly twi3; 1,» DNAPLS will
aciually move until reaching a r~latively less
permeable layer and until sufficient head
exceeds the pore antry pressure in the material
breakthrough will not occur. Therefore, it is

@

The clay aquitard underlying the surficial aquiter
is approximately 88 feet thick which could
minimize DNAPL gravitational movement.

Thera is no currant evidence that sufficient head
exists 1o exceed pore entry pressure into the
aquitard. The aquiter underlying the aquitarg
exhibits positive head in relation to the overlying
strata. The clay aquitard appears to be
regionally significant and appears to be the

important to note that the layer limiting DNAPL | most significant hydrologic border.
movemant may not actually be the hydrologic
confining clay unit.

, ) (5)

f Page 3-8. Groundwater analys.s should include | See response to comment Table 2-8.

h 1.4 dithiane, fluorides and chlorides. 7 o 7

FUEJCOMMENT EPAHENRY)
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s e

e

e ———

EPA COMMENTS
L e ———————

(6)

Page 3-9. Criteria should be included in the soil
boring section for drilling to cease if DNAPLs
are encountered in the subsurface.

REPLY
e
(6)

in the soil boring section, the following criteria
will be added:

A sample will be taken just above the water
table, except if a photionization device detects a
hit (hot spot) at a point before the top of the
water table. In this case, the sample will be
taken for analysis and the boring will be
properly abandoned at that point.

@)

Page 3-11. The timing of groundwater flow
measurements should bhe based on tidal cycle
influences derived from the 24 hour tlow meter
testing.

m

Reter to response to Table 2-8.

(8)

Page 3-14. itis stated in Secticn 3.2.3.2. that a
limited action altemative will include monitoring
of groundwister to assure that further
environmental degradation has not occurred. It
should be noted that monitoring groundwater
does not assure that further degradation of the
’E\vimnmem does not occur; only an action,

natutal or manmade, acting upon the
contamination can assure this,

@)

Page 3-14. "To assure that fuither
environmental degradation has not occurred*
will be stricken.

(9)

Page 3-20. References regarding the first
paragraph should be provided or the paragraph
should be omitted. The statements appear
be a personal opinion of the author.

9)
Page 3-20 paragraph will be deleted.

(10)

Appendix C. The proposed tiowmeter logging
program is missing pages.

(10)

Appendix C. There are no missing pages. This |
dascription was taken out of a letter contract

with contains other information not relevant to

the specific technical aspects of the flowmaeter

study.

FULE ACOMMENTY EPAMENRY)
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BEAChH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

This documr ant does tiot refiect the SOPs used
sitewide at APG and should be modified to do

S0.

1 r.—— = s—— s———— A:W
EPA COMMENTS REPLY
Draft Field Sampling Plan
(1) M

The Draft Final Beach Point Field Sampling

Plan reflects WES SOPs.

————

Draft Health and Safety Plan

Insofar as this plan addresses groundwater
sampling (Section 2.1.1), it should be modified
to reflact th-e APG SOPs.

e ]

(1

This ptan will follow WES SOPs.

—_—

FWE JCOMMENT 1. EPA/MENR )




Beach Point Test Site, APG-EA, Maryland
Focused Feaslbility Study

€\

EXECUTIVE SUMMARY

Jacobs Engineering Group, Inc. (JEG) has been contracted by Environmental Management
Operations (EMOQ)' to develop a Focused Feasibility Study (FFS) for Beach Point in the
Edgewood Area of Aberdeen Proving Ground (APG-EA).” This task has been performed under
the provisions of Master Agreement 071914-A-D7, Task Order 142133, Supplemental Number 8
and under the purview of the U.S. Army, EPA Region {ll, and the Maryland Department of

Environment.

Beach Point is a peninsula located immediately adjacent to the mouth of Kings Creek, a major
tributary to the Bush River that drains the majority of chemical storage and research and
development areas at APG. As the former location of propellant, smoke and polytechnic testing
activities, as weli as chemical-protective clothing-impregnating operations, the site is known or
suspected to be contaminated with various industrial solvents and military-related compounds.
Contaminants at the site may be impacting water quality and aquatic life in nearby Kings Creek

(] and near-shore areas of Bush River. it should be noted that this study will deal with the surficial
aquifer at Beach Point, which is a brackish aquifer. The deeper aquifers will be addressed in
the Canal Creek Remedial Investigation Feasibility Study (RIFS).

This work plan develops a framework for a phased enviranmental investigation at Beach Point
that will utilize a risk-based approach. The overall goals of the investigation will be: (1) to
determine the nature and distribution of contamination at the site (and to difterentiate between
site-related contamination and naturally-occurring background levels or contributions from other
sources); (2) to evaluate whether human or environmental impact are potentially or actually
occurring as a result of site-related contaminations; and (3) to determine whether remedial
actions are necessary to mitigate these effects. The major objectives of the work plan in
achieving these overall goals are to:

'EMO is operated for the U.S. Department of Energy by Battelle Memoarial Institute,
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. Provide a complete background characterization of Beach Point Test Site,
including physical characteristics and environmental setting; operations and
disposal history; summary of previous investigations; and contamination
assessment;

. Perform a preliminary contamination assessment related to groundwater, surface
water and other types of contamination detected at Beach Point through previous
studies, focusing on identifying contaminants, exposure pathways, and human and
environmental receptors of potential concem.

. Develop an environmental sampling program, including specific biological tests as
well as groundwater, soil, and sediment sampling, to address data gaps and
provide the basis for conducting a detailed risk assessment and feasibility study.

At the direction of the APG-Department of Safety, Health and Environment, the project has been
separated into three work phases to allow for data evaluation and risk analysis within Phase 1 to
determine the need for further study and development of remedial alternatives. Phase | of the
project consists of an aerial photography investigation, surface/marine geophysical surveys, a
flowmeter logging program, sampling of surtace and subsurface soils, and analysis of chemical
groundwater data, generated through a separate Canal Creek Groundwater Monitoring Program.

Tasks described for Phase il of the FFS will be performed upon evaluation of data needs.
subsequent to completion of the Phase | tasks. Phase |l investigations inciude installation of
additional groundwater monitoring wells, sampling of the new and previously existing monitoring
wells, a flowmeter logging program, downhole geophysics of new monitoring wells (and one
previously existing well) using a gamma ray survey and possible soil gas surveys.

Phase lil tasks, which include the evaluation of remedial altematives, may be performed after
Phase [l and at any point, thereafter, If it is determined that contamination found in the Beach

Point Tast Site warrants treatment,

The tasks performed by JEG will run concurrently and in cooperation with other studies being
performed by a variety of other consultants. These inciude; a risk assessment (ICF Kaiser
Engineers), biomonitoring (University of Maryland Agricultural Experiment Station), and
geophysical surveys (Argonne Nationai Labs). The resuits of these efforts will be included in the

FFS.
(8 i Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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in addition to a work plan which includes a technical approach to conducting the Focused
Feasibility Study, companion documents include the Field Sampling Plan, the Quality Assurance
Project Plan, and the Health and Safety Plan. These plans were developed from applicable
information contained in plans prepared for similar work at APG and other military installations
and modified for site specific considerations. Procedures detailed in each of these documents
will be used while performing the activities outlined for the FFS at Beach Point.

The Field Sampling Plan describes the technical approach that will be used to conduct field work

for the project.

The Quality Assurance Project Pian delineates the purpose, policies, Standard Operating
Procedures, and organization of the Quality Assurance Program that wiil be used to establish

the integrity of APG-EA project activities.

The Health and Satety Plan delineates policies and procedures that will be used to ensure
worker health and safety throughout project activities at Beach Point.

The backaround information presented in this work plan was gathered primarily from
unpublished data, from previous investigations pertormed at Beach Point by the U.S. Geological
Survey (USGS) Water Resources Division, and from the Edgewood Area RCRA Faclility
Assessment and other studies conducted by the U.S. Army Environmental Hezlth Agency
(USAEHA). The guiding document in this work plan Is the unpublished USGS Canal Creek
Hydrogeologlc Assessment (HGA) dated April 1992 (Final Draft). This work plan is based on
US EPA RI/FS Work Plan Guidance.

BPPWP FFS
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o~ 1.0 INTRODUCTION Beach Point Test Site, APG-EA, Maryland
‘ Focused Feasibillty Studv

v

This Focused Feasibility Study (FFS) work plan has been prepared by the Jacobs
Engineering Group (JEG) to address areas of known groundwater contamination and
sediment contamination at Beach Point, located in the Edgewood Area of Aberdeen
Proving Ground (APG), MD. The work plan has been prepared at the request of Battelle
Memoria! Institute Environmental Management Opefations (EMO) and Aberdeen Proving
Ground Directorate of Safety, Health, and Environment (APG-DSHE) under Contract
DE-AC06-76RLO1830 and Master Agreement 071914-A-D7 Task Order No. 142133,

Supplement 8.

Beach Point is a peninsula located immediately adjacent to the mouth of Kings Creek.
Kings Creek Is a major tributary to the Bush River that drains the majority of chemical
storage and research and development areas at APG. As the former location ot propellant,
smoke, and pyrotechnic testing activities, as well as chemical-protective clothing-
impregnating operations, the site is known or suspected to be contaminated with various
industrial solvents and military-related compounds. Contaminants from the site may be

¢ impacting water quality and aquatic lite in nearby Kings Creek and near-shore areas of the
Bush River. it should be noted that this study will deal only with the surficial aquifer at
Beach Point which is brackish. The deeper aquifers will be addressed in the Canal Creek
Remedial investigationvFFeasibility Study (RI/FS).

The purpose of this work plan is to deveiop a framework for a phased enviranmental
investigation at Beach Paint that will utilize a risk-based approach. The overall goals of the
investigation will be: (1) to determine the nature and distribution of contamination at the site
(and to differentiate between site-related contamination and naturally-occurring background
lavels or contributions from other sources); (2) to evaluate whether human or
environmental impacts are potentially or actually occurring as a result of site-related
contamination; and (3) to determine whether remedial actions are necessary to mitigate
these effects. The major objectives o! the work plan in achieving these overall goals are:

Jacobs Enginearing Gioup inc FINAL PROJECT WORK PLAN
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* Provide a complete background characterization of Beach Point Test Site,
including physical characteristics and environmental setting; operations and
disposal history; summary of previous investigations; and contamination
assessment;

¢ Perform a preliminary contamination assessment related to groundwater, surface
water, and other types of contamination detected at Beach Point through
previous studies, focusing on identifying contaminants, exposure pathways, and
human and environmental receptors of potential concern;

» Develop an environmental sampling program, including specific biological tests
as well as groundwater, soil, and sediment sampling, to address data gaps and
provide the basis for conducting a detailed risk assessment and feasibility study.

The background information presented in this work plan was gathered primarily from
unpublished data, from previous investigations performed at Beach Point by the U.S.
Geological Survey (USGS) Water Resources Division office in Towson, MD, and trom the
Edgewood Area RCRA Facility Assessment (RFA) and other studies conducted by the U.S.
Army Environmental Health Agency (USAEHA). The guiding document in this work plan is
the unpublished USGS Canal Creek Hydrogeologic Assessment (HGA) dated April 1992
(Final Draft). This work plan is based on EPA RUFS work plan guidance,

This work will run concurrently and in cooperation with other studies being performed by a
variety of other consultants, These include a risk assessment (ICF Kaiser Engineers
(ICF)), biomonitoring {University of Maryland Agricultural Experiment Station (UM)], and
geophysical surveys (Argonne National Lab {ANL)]. The results of these eforts will be
included in the FFS.

1.1 EVOLUTION OF WORK PLAN

Under the guidance and direction o! APG-DSHE this work plan was developed as a three
phase approach. The first phase (Phase 1) will include sediment sampling. groundwater
sampling, soil boring, and seismic surveys, in conjunction with chemical and biological
assays. The resulls of these surveys and sampling events will be supplied to ICF for
development of a risk assessment of the Beach Point site, based primarily on ecological

m Jacods Engineering Group inc. FINAL PROJECT WORK PLAN
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preliminary remediation goals (PRGs). Initiation and conduct of Phasas |l and lil will be
dependent on the results of this risk assessment and the regulatory review conducted by
the appropriate state and federal agencies. However, this work plan aiso outlines and
describes Phases |l and |ll, including relevant standard operating procedures (SOPs), in
anticipation of any possible further site definition or remedial aitematives analysis which
may be required. All three FFS phases are discussed in detail in Section 3.0 of this work

plan.

1.2 ELEMENTS OF THE FFS

1.2.1 Scoping Documents

Supporting documentation for the implementation of the field phase of the Beach Point FFS
Work Plan and the final data analysis, Quality Assurance/Quality Control (QA/QC) and
reporting is included with the Project Work Plan. It includes three documents: a Field
Sampiing Plan (FSP), a Quality Assurance Project Plan (QAPP), and a Health ang Satety
Plan (HASP).

1.2.1.1 Fleld Sampling Plan. The FSP presenis the approach for conducting the
sampling program, geophysical and soil gas surveys, and scil boring/monitoring well
instaliations. 1! is basad on historical sampling and analysis data and specitically
designated analytes. The plan also address sample handiing, documentation and
sampling. All initial phase fleld programs and surveys will be identiied and detaied.

1.2.1.2 Quaiity Assurance Project Plan. The QAPP has been prepared in ordor

1o suppon the conduct of the FSP for the FFS at Beach Point. The QAPP will satisty
all quality assurance requirements o! the Environmental Protection Agency (EPA)
Ragion (il and APG--DSHE. '
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1.2.1.3 Health and Satety Plan. The HASP is a comprehensive plan to support the
implementation of the FSP at Beach Paint, The HASP will satisty all health and
safety information and procadures required by EPA Region ill and APG-DSHE.

1.2.2 Supporting Consultants and Subcontractors

- 1.2.2.1 Supporting Consu'tants.
Surface Geophysics ~- Argonne National Laboratory will recommend and supply
all appropriate surface geophysical surveys (e.g., saismic, EM, etc.) for the FFS
at Beach Point.

Biological Assessment — The University of Maryland will provide the
bioassessment of the groundwater and sediment at Beach Point.

Risk Assessment — ICF will provide a risk assessment for groundwater from the
Beach Point surficial aquifer.

1.2.2.2 Subcontractors. JEG will be using subcontractors for the following
activities:
UXO Surveys — UXO survays will be conducted by a qualified company in

connection wi: any subsuriace field activities (e.g., soil sampling, drilling, etc.)
associated with the Beach Point FFS.

Land Suveying — A land surveying company will rovide a Maryland certified
surveyoi for any validation of well installation locations and elevation data (as

needed).

Analytical Services — A subcontract laboratory will provide analytical services
for all groundwater, surface water, soil, and sediment samples. The laboratory
will be a participant in EPA's Contract Laboratory Program and follow the
analytical methods identified in the Quality Assurance Project Plan. The data
will be provided as Level |V data and sultable for entry into the Instaliation
Restoration Data Management Information System.

Downhole Geophysica! Logging — The o= physical company will provide
support for all downhole geophysical requirements (e.g., gamma ray, velocity
log, ete.).

Drilling — The contractor will provide all drilling support and provide an on-site
Maryland licensed driller. The expected activities are soil borings and
groundwater monitoring well installation,

Jacobs Enginesting Group inc. FINAL PROJECT WGORK PLAN
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Pilot Treatment Study — The selected company (if needed) will provide all
support, equipment and maintenance over the prescribea time period and, after
completing the stucly, provide a detailed treatabiiity raport of the activity.
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& 2.0 RELEVANT EXISTING INFORMATION Beach Point Test Site, APG-EA, Maryland
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" Focused Feasibiity Study

2.1 INSTALLATION REGIONAL SETTING — EDGEWOOD AREA, APG™

This section proVidas the general regional description of APG-EA. A more detailed
description of the Beach Point study area is presented in Section 2.3. Figure 2-1 identifies
APG-EA and local study areas.

Climate. The climate of the APG area is temperate and somewhat humid. The climate is
moderated by the Chesapeake Bay, with milder winters than locations farther inland. The
mean annual precipitation is 45 inches and is fairly uniformly distributed throughout the
year. The mean annual temperature is approximately 54'F.

Physiography, Topography, and Surtace Drainage. APG lies within the Coastal Plain
physiographic province. Thc land surtace of the Coastal Plain is characterized by low hills,

shallow valleys, and flat plains. Elevations within the main Aberdeen and Edgewood areas
of APG range from sea lavel to approximately 60 feet above sea level. Soils vary in
thickness and soil types range from silty sands to clays. Surface drainage is to the
Chesapeake Bay, the Bush or Gunpowder River estuaries, or to creeks which discharge to
these water bodies.

Regional Geology. APG lies on coastal plain sediments (Figure 2-2) that form a series of
concentric bands sub-parallel to the Fall Line which lies just north of the installation. The
Fall Line is the boundary between old resistant crystalline rocks of the Piedmont Plateau
and the younger, softer sediments of the Coastal Plain. The Coastal Plain sediments are
of Cretaceous and Quaternary ages and consist of unconsolidated beds of clay, silt, sand,
and occasional gravel lenses. The sediments dip southeasterly, generally at an angle of
less than one degree, and thicken to saveral hundred feet under the eastern shore of
Chesapeake Bay. The crystalline rocks which underiie the Coastal Plain sediments are
Precambrian to lower Paleozoic in age and consist chiefly of schist, gneiss, gabbro,

** YThis information has been derived from the RFA, 1986,

Jacobs Engineering Group Jnc. FINAL PROJECT WORK PLAN
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granite, marble, and quartzite. The surface of this crystalline basement rock also dips to
the southeast at an angle of iess than one degree (Bennett and Meyer, 1952; Dingman et
al., 1956; Southwick and Owens, 1969].

The geologic formations that outcrop within APG, from oldest to youngest, are the Potomac
Group, Talbot Formation, and recent alluvium. The Potomac Group is Cretaceous in age
and is subdivided into the Patuxent, Arundel, and Patapsco Formations. The Talbot
Formation (the Talbot may be absent at Beach Point) is Pleistocene in age and occupies
the higher ground, while the alluvial deposits are recent in age and occur at the lower
elevations.

The Potomac Group sediments are continental in origin and were deposited in the
floodplain of rivers, lakes, and swamps. The lowest member, the Patuxent, consists
generally of light gray to orange, moderately sorted, angular to sub-rounded sands with
gray silt and clay beds. The silt and clay can constitute over 50 percent of the material in
localized areas. The clays are usually white but may be brown, red, or purple. Gravel
occurs mostly in abandoned channels and may be cemented by iron oxide. The Arundel
Clay overlies the Patuxent and is primarily a red and brown clay with iron oxide stains.
Where iron stains are absent, the colors are gray to dark gray. Sand lenses along with
thin seams of cemented sandstone also occur. The uppermost sediments of the Potomac
Group, the Patapsco Formation, are somewhat similar to the Patuxent Formation. The
noticeable difference is that the Patuxent contains more sand and gravel and the Patapsco
Is marked by a higher percentage of clay. The Patapsco sediments are composed
essentially of red, brown, white, or gray gravel, sand, sandy clay, and clay. Crossbedding
is common. Most beds are lenticular and change rapidly in character over short distances.
The sands are fine-to-medium grained and sub-rounded with a minor amount of gravel.

The Talbot Formation and recent alluvium cap the Cretaceous sediments throughout most
ot APG. The Talbot is the youngest of five terraces and originally consisted of a series ot
clays, silts, sands, and gravels. the recent alluvium consists of silts, clays, and sands
which border the drainage-ways and occupy the topographic lows.
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Regional Hydrogeology. The principal water bearing formation in the Coastal Plan is the
Patuxent Formation. The Patapsco Formation also contains beds of sand and gravel
which yield large quantities of water. The Arundel Clay is considered to be a confining
layer, but it can yield small quantities of water for domestic supplies. Clear differentiation
of these Potomac Group formations in Harford County is reportedly difficult [Southwick and
Owens, 1969]. The Pleistocene age deposits can yield significant quantities of water
where the sand and gravel beds are thick. The Potomac Group and the Pleistocene age
formations all provide, or have provided, water for usage on APG. The groundwater
resources of Harford County are discussed in Nutter [1977), and Nutter and Smigaj [1975].

Surface Water Usage. The primary source of water for APG-EA has been from surface
water. The system which has supplied potable water to the area is the Van Bibber system.
During World War 1l (WW I} a system was also used which supplied water from the Bush

River for use in production facllities.

¢ Groundwater Usage. Groundwater has been a secondary source of water, and wells have
been used to supply water when needs could not be satistied by surface water supplies.
The principal water-bearing unit on a regional basis is the Patuxent Formation, which yields
significant quantities of water for domestic and municipal supply wells. In addition, the
Patapsco Formation is considered an important aquifer at some locations where coarse-
grained sand and gravel beds are present. However, neither of these units is used for
water supply within APG-EA. Furthermore, significant water-bearing units of these
formations are found at considerabie depth throughout much of the installation, and thus
are protected from surtace contamination by multiple overlying confining beds. Although
surface water has always been the predominant source of water on the installation, some
water supply wells have been completed at depths greater than 100 feet; none of these
wells (located within the Canal Creek Industrial area and test range areas of Gunpowder
Neck) are currently used for potable water supply, and most have been abandoned. There
are no operating production welis in the Beach Point Test Site.
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2.2 HISTORICAL PAST INSTALLATION RESTORATION PROGRAM (IRP) STUDIES - EA

2.2.1 Previous Investigative Studies

Previous investigations and studies that have addressed the Beach Point Test Site include »
the United States Geological Survey (USGS) Canal Creek study and several investigations

by United States Army Environmental Hygiene Agency (USAEHA). These studies are

described in the following subsections. Concentrations of contaminants of concern (COCs)

are discussed in more detail in Section 2.4. )

2.2.2 Preliminary Base Line Risk Assessment

A preliminary baseline risk assessment (ICF; Durda and others, 1991) was performed »
between October 1989 and January 1991 for eight priority areas at APG, one of which was

the Canal Creek area. The risk assessments provide information on potential adverse

effects on humans and wildlife from chemical contamination at these sites. The

assessments, which are considered preliminary because of data limitations, are most »
useful for identifying the chemicals of concern, exposure pathways, and populations of

greatest potential concern for each area. Data collected by the USGS (1986 to 1989) were

used for this risk assessment, alcig with some previously referenced data. For the Canal

Creek area, ICF concludes (%) that It is not possible to fully evaluate potential human ’
health risks with the available data, (2) that acute and chronic toxicity from contaminants in

Canal Creek probably has affected the composition and structure of the resident aquatic

communities, and (3) that terrestrial wildiife feeding in Canal Creek appear to be at risk

from dietary exposure to heavy metals. »

223 USGS Canal Creek Study

The USGS Canal Creek study, conducted from 1986 to 1989, focused mainly on the East

and West Branches of Canal Creek, but included some work at Beach Point and the Kings ’
Creek/Bush River area. USGS installed and sampled two well clusters, with a total of six
B‘l Jacobs Enginesring Group Inc. FINAL PROJECT WORK PLAN »
Washington Operations BPPWP.FFS
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groundwater monitoring wells on or near Beach Point. USGS also collected a limited
number of soil samples. In addition, eight surface water sampling stations were
established along the Beach Point shoreline (four stations each in the Bush River and
Kings Creek), along with five stations in upstream areas of Kings Creek. These surface
water locations were sampled twice (September 1988 and June 1989).

Groundwater and surface water samples collected in the USGS study were analyzed for
volatile organic compounds (VOCs), metals and other inorganic water quality parameters,
and semi-volatile organic compounds (SVOCs). Soil samples were also analyzed for
VOCs, SVOCs, and selected metals. The results of USGS's investigation are contained in
several reports, including the foliowing:

»  Hydrogeology of the Canal Creek Area, Aberdeen Proving Ground, MD; USGS
Water-Resources Investigations Report 89-4021; same as draft final HGA.

* lnorganic and Organic Groundwater Chemistry in the Canal Creek Area,
Aberdeen Proving Ground, MD; USGS Water-Resources Investigations Report
89-4022;

s A series of letter reports (April 1989 and March 1990) from USGS to APG-
DSHE, containing unpublished surface water data from sampling conducted at
Beach Point, Kings Creek, and Canal Creek; and

¢ An unpublished USGS Canal Creek HGA* data report dated April 1982
(currently in final draft form April 1992) containing chemical data, soil boring and
monitoring well construction data, and hydrogeologic data on Beach Point and
the Canal Creek area.

it should be emphasized that the focus of the USGS study was on evaluating the
hydrogeology and groundwater chemistry of the Canal Creek area, not Beach Point or
Kings Creek. These latter areas were included in the USGS study because of similar
geologic conditions (l.e., the surficial and Canal Creek aquifers identified by USGS in the
Canal Creek also extend into the Kings Creek area). However, detailed discussions of the
local hydrogeology, surface-water hydrology, and groundwater chemistry at Beach Point

* This study was the guiding document for Beach Point FFS Work Pian.
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are not presented, or are included within other sections of the reports. Nonetheless, these
reports represent the most recent and complete studies of groundwater and surface water
contamination associated with Beach Point. USGS found that the surficial aquifer at Beach
Pcint was contaminated with 1,1,2,2-tetrachloroethane and other chlorinated VOCs, and
that measurable levels of these substances were present in surface water on both the
Kings Creek and Bush River shorelines of the peninsula.

2.2.4 USAEHA Edgewood Area Resource Conservation and Recovery Act (RCRA)
Facliity Assessment (RFA)

As noted previously, the Edgewood Area RFA (Nemeth, USAEHA, 1989) is a detailed
source of information on historical operations at Beach Point and surrounding areas. The
RFA did not include environmental sampling at Beach Point, but contains a summary of
existing data on SWMUs in the Kings Creek drainage area, including waste types and
quantities, contaminant behavior and migration pathways, and recommendations for further
study. In addition, the RFA contains detailed information of major processes performed at
Edgewood (e.g., clothing impregnating, chemical agent production) and data on the
environmental transport and fate of military-unique compounds related to these activities.

2.25 USAEHA Assessment of Surface Waters, Edgewood Area

This study (USAEHA Water Quality Biological Study No. 24-0043-78, 1977) was conducted

during July 1877 to assess the impact of Edgewood Area domestic, industrial, and
chemical point and non-point source discharges to the receiving water bodies and biota. It
included 33 sampling sites throughout Edgewood Area, including four locations in Kings
Creek. The sampling program included: (1) the collection and analysis of surface water
samples for metals, nutrients, general water quality parameters, and cholinesterase
inhibitors; (2) sediment sample analyses for metals, nutrients, and pesticides: (3) tissue
residue analyses of resident fish and clams from selected sites for metals; and (4) tissue
residue analyses of controlied populations of clams that were placed in wire cages at the
water column-bottom interface for 10 weeks (again for metals only).

o
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The results of this 15-year oid study must be treated with caution because of the major
changes that have taken place at the installation since the study was completed. The most
significant of these changes is that nearly all of the point-source discharges noted at the
time of the investigation have been discontinued. Wastewater is now generally handled
through the sanitary or industrial sewer systems and treatment plants, and direct
discharges from individual operations to nearby surface water bodies have essentially
ceased. This situation contrasts sharply with the 1977 scenario described in the report in
which 16 separate point-source discharges were identified to Kings Creek from surrounding
chemical and ballistics testing and development operations at the time of the USAEHA
investigation. This water body currently receives no direct point-source discharges.

Despite these limitations, the study provides valuable historical information on surtace
water quality and sediment and biota characteristics within Kings Creek. Major findings
include severe nutrient overloading to Kings Creek; significant contamination of sediments
with silver, mercury, and zinc; and clams, fish, and crabs containing among the highest
levels of zinc, mercury, cadmium, and copper found within the inatallation.

2.2.6 USAEHA Sediment Analysis — Aberdeen and Edgewood Areas

This study (USAEHA Water Quality Engineering Study No. 32-24-0700-87, 1987) was
conducted in July 1986 to determine the presence of APG-related contaminants in
sediments from recelving water bodies near APG, and to evaluate macroinvertebrate
community diversity in these sediments. Sediment samples were collected from 33
iocations (16 stations in the Aberdeen Area and 17 stations in the Edgewood Area),
including three locations within Kings Cieek, and analyzed tor nutrients, metals, and
pesticides/PCBe. Macroinvertebrate species were also collected and taxonomically
classified at all locations.

The study found that samples trom Kings Creek, as well as other Edgewood Area sampling
locations, contained moderate to high levels of arsenic, chromium, and lead. Several

@ Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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chlorinated pesticides were present at low levels. PCBs, however, were not detected in
samples from Kings Creek. Community diversity in the creek appeared to fall within the
range of conditions observed throughout the installation (i.e., no major impacts to the
macroinvertebrate community were apparent); however, this aspect of the study was
limited in scope and should not be considered definitive.

2.2.7 USAEHA Biological Survey for Canal, Kings, and Watson Creeks

in 1985, USAEHA performed a study to determine the presence and biological effects of
priority poliutants in water, sediment, fish, and rnacroinvertebrates in Canal, Kings, and
Watson Creeks (USAEHA Water Quality Biological Study No. 32-24-0404-86, 1985).
Three stations were established in each of the creeks (i.e., total of nine sampling
locations), and a four-phase sampling program encompassing surface water, sediment,
fish, and benthic invertebrates was implemented. The program included four rounds of
surface water sampling for VOCs, SVOCs, metals, pesticides/PCBs, and nutrients; two
rounds of sediment sampling for metals and pesticides/PCBs; one round of fish tissue
residue analyses for metals and pesticides/PCBs, and one round of macroinvertebrate

sampling tor species diversity.

Results for Kings Creek (including one station at the mouth of the creek near Beach Point)
indicated contamination with SVOCs (phthalates, dinitrotoluene) and metals (most notably
copper, lead, and zinc) in surface water; metals, peslicides, and N-chioro-bis(2,4.6
trichloroephenyljurea contamination in sediments; and chiordane, DDT, PCBs, mercury,
salenium, and zinc contamination in fish tissues. Macroinvertebrate community diversity
was considered intermediate to poor; howaver, diversity indices showed downsiream
improvement from the headwaters area ot Kings Creak to the Beach Point Test Site.
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2.3 SITE ENVIRONMENTAL SETTING — Beach Point Test Site, APG-EA
This section presents a description of the physical and environmental setting at Beach
Point; provides a brief operations and disposal history for the site; and is followed by a
historical contaminzation assessment based on existing data. ’
2.3.1 Suspected Contaminant Sources
As indicated in the summary descriptions that follow, widely varying levels of information ’
are available on these potential solid waste management units (SWMUs), ranging from
limited environmental sampling to very limited information on production activities.
However, three important factors should be recognized in the context of the Beach Point
Investigation: (1) other potential contaminant sources are located in the Kings Creek
»

drainage basin: these sources are addressed in other studies outside the scope of the
Beach Point FFS; (2) many of these contaminant sources are facilities that historically
discharge wastewater via drainage diiches directly to Kings Creek; and (3) most of those
tacilities were invoived in operations similar to those conducted on Beach Point, including
pyrotechnic and smoke testing, chemical agent storage, and ordnance testing. Investigating »
and addressing these factors is outside the scope of this FFS.

Several testing and production activities that may have contributed to environmental
contamination in tha Kings Creek/Bush River area were formerly located at Beach Point. )
These operations included the following major activities (USAEHA, 1889):

*  Mobile and fixed-based clothing-impregnating plants were operaled at Beach
Point Juring and alter World War Ii; (hese plante were used to ireat clothing with
a waxy material tha! provides resistance to penretration by chemical watfare »
agents such as mustard. The clothing-impregnaling process involved several '
hazardous solvents as well as the impregnating chemical CC2 (N.N'-dichloro-
bis(2.4.6-trichivrophenyl)urea) and chiorinated paraffin wax.

*  Liquid rocket fuel testing, inciuding the evaluation ol fire and vapot suppression >
methods for these matetials, was conducted in the ndrthem area of the point
from the early 19605 through the 1970s. Test materials included hydratine, -0
unsymmetical dimethythydrazine (UDMH), ted fuming nitric acid (RFNA),
nilrogen tetroxide, and other propeliants and fuels.

JB sacote Enginsenng G FINAL PROJECT WORK PLAN »
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»  Pyrctechnic testing was performed by the Chemical Research Development
Engineering Center (CRCEC) Research Di-ecicrate from the post-World War |l
period until about 1970; this testing included work with grenades and pots filled
with obscurant (i.e., white) smoke, with limited testing of colored smokes. Fog
oil was aiso used extensively in smoke and pyrotechnic testing at Beach Point.

in addition to these major operations, Beach Point was also used for small-scale storage of
lethal agents (G-agents) during the 195Cs, and was used as a firing position for testing of
4.2-inch mortars in the 1940s. However, neither of these activities is considered to be of
major environmental significance compared to the clothing-impregnating, pyrotechnic, and
rocket-fuel testing (USAEHA, 1989).

More detailed descriptions of these potential waste-gonerating operations, including
information on the possible types and quantities of waste materials as well as waste
storage and disposal methods, are described in the following subsections. (NOTE: The
information included in the remainder of thic section has been summarized trom the
Edgewood Area RFA [Nemeth, USAEHA, 1989]).

2.3.1.1 Clothing-Impregnating Opsrations. Beginning in 1943, Beach Point was
the site for pilot-scale testing and fuli-scale operation ot mobile clothing-impregnating
operations. Operations at the point included both the M1 (solvent-based) and M2
(water-baed) processes, using the impregnate CC2 (N,N-dichloro-bis{2,4,6-
trichiorophenyl)urea). These plants were located in the central portion of the Beach

Point peninsula.

Both the water-based and solvent-based processes utitized CC2 and chiorinated
paratfin waxes, as well as 1500 to 1800 pounds of chlorobenzene over the period of
operation 1943 to 1947. The solvent-based process was iso estimated tc have
used approximately 1C0,000 pounds of 1,1,2,2-tetrachicrethane during this peciod
(USAEHA, 1989). Other cheinicals that may have been used in the impregnating
processes include zinc oxide and the solvents polyviny! alcohol and *,2-
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dichloroethane. Reports also indicate that carbon tetrachloride, paratormaldehyde,
formaldehyde, tetrachloroethyiense, kerosene, dichloromethylhydantoin, and
chlorinated kerosene may have been used in pilot-scale or cevelopmental clothing

impregnating processes (USAEHA, 1989).

Lossas of tetrachloroethane, chiorobenzene, impregnate materials, and other
solvents (if used) may have occurred through volatilization, spillage, or leakage, as
‘vell as direct discharge of off-specification batches, dirty or spent solvents, or
contaminated materials to Kings Creek and/or the Bush River. Historical aerial
photographs indicate the presence of several small pits near the clothing-
impregnating plants that were probably used for disposal of liquid wastes (USAEHA,
1989). In addition, historical evidence suggests that wastewater from the plants was
most likely discharged directly to nearby surface water bodies without treatment.

2.3.1.2 Rocket Fuel Testing. Testing to evaluate fire and vapor suppression
methads for liquid rocket fuels was performed in the northern portion of Beach Point
(see Figure 2-3) from the early 13605 through the 1970s. Although testing appears
to have been varied and extensive, a typical procedure involved the mixing of the
hypergolic propellants, such as hydrazine, UDMH, RFNA, and nitrogen tetroxide, in a
large burn pan (16 feet square by 1 foot deep) to form a tireball, and attempting to
suppress the flame with water deluge or mist (USAEHA, 1989). There is also
evidence to suggest that “halon’-type materials (i.e., chiorofluorocarbons {CFCs))
were used as fire suppressants in some tests. As an example of typical oparations,
during the period 1963 to 1965, a series of 47 tests were performed, using
approximately 10,000 pounds of fuel and oxidizers. Although definitive information
regarding wastewater handling at the rocket fuel testing area is not available, it
appears that wastewater from tests was either discharged directly to the Bush River
or Kings Creek, or allowed o run off onto the ground surface. Either method would
have resulted in potantial contamination of surface water, sediment, and possibly
groundwater with propellant residues and other waste matenais,

Jacods Enginesring Group Inc. FINAL PROJECT WORK PLAN
Washingion Operabons BPOWR£FS

213




 #4] < — o

: 5 E S o W
D e : .
£, €9o Sc _u
L g mm.m = |
o 2 rp, .
S Og 8 >0

S
«©
S 3
-~ §
< =

(190}) @A wes eacqe uopwaey




BEACH POINT

j of Trenching
from Historical Asrial Photographs) t{?‘

Former \g
impregnating ==
Plants S

Rocket Fuel
— Testing

Q~
&
3

P

Pyrotechnic
Testing

Legend

J Open water

0 280

N et v e

Soale (feet)

500

S —— S ——— - ——- TV - AvmmeutY TN e - = wa e

Figure 2-3

Probable Contamination Source
Arsas on Beach Point

1/3/92

g

muNMAummwmm.m




NOVIGIWTL v, v

Date: 10/5/93
Page: 15 of 65

Beach Point Test Site, APG-EA, Maryland

\i

Focused Feasibility Study

in addition to rocket fuel testing, small quantities of explosive mixtures and
compounds were tested in the northein area of Beach Point during the 1970s
(McKown, personal communication). Test materials may have included
trinitrotoluene (TNT), tetryl, RDX, HMX, and other explosive/propellant compounds.

2.3.1.3 Pyrotechnic Testing. As noted, pyrotechnic and smoke testing was
performed at Beach Point by CRDEC from the 1940s to about 1970. These tests
were performed in test chambers in Buildings £3861, E3871, E3870 as weli as at
outdoor locations in the southern portion of the peninsula (Figure 2-3). The primary
materials tested were white obscurant smokes (e.g., HC) in arenades and pots, and
fog oil. Other pyrotechnic materials (e.g., FS, WP) also may have been tested, but
records on the types and quantities that may have been tested are not available.
Materials associated with pyrotechnic testing often include aluminum, magnesium,
zinc, lead, and titanium, as well as petroleum compounds, hexachloroethane, and

other organic compounds.

2.3.1.4 Other Beach Point Operations. Additional environmentally significant
activities that have been conducted at Beach Point include the storage of small
quantities of lethal chemical agents (G-agents) during the 1950s, and test firing of
4.2-inch mortars during the 1940s. The nerve agents were reportedly stored in
Building E3990 or another small structure near the northern end of the peninsula,
and there is no evidence to suggest that any spillage or leakage occurred from this
unit. Mortar firing could potentially release small quantities of explosive compounds
(including dinitrotoluene, nitrocellulose, dibutylphthalate, and diphenylamine) to the
environment. However, the nature of the testing performed at Beach Point (direct
tiring of loaded munitions) makes significant environmental contamination from these
operations unlikely (USAEHA, 1888).

UK. S

Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
Washington Operations BPPWP.FES

2-18




Revision No.: 0
Date: 10/5/83

Page: 16 of 65

Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Study

2.3.1.5 Edgewood Area Sanitary Wastewater Treatment Plant (WWTP). This
wastewater plant has operated since 1942, originally as a primary treatment plant
and curréntly as a secondary treatment trickling-filter plant with a design capacity of
3 rillion gallons per day (MGD). The plant received very high loadings of toxic
substances during early operation, especialily 1,1,2,2-tetrachioroethane from
production activities during and after World War li. Currently, wastewater containing
hazardous substances is pre-treated before discharge to the sanitary system or is
diverted to the industrial wastewater treatment plant, and sludge from the WWTP has
been determined to be non-hazardous by RCRA testing. The plant discharges
directly to the Bush River under the National Pollutant Discharge Elimination System

(NPDES) permit.

-2.3.2 Geology

APG-EA is underain by coastal piain sediments consisting of unconsolidated clay, silt, and
sand layers with occasional gravel lenses. The coastal plain sediments are several
hundred feet thick in the vicinity of the installation, and consist predominantly of the
Potomac Group (subdivided into the Patuxent, Arundel, and Patapsco Formations), the
Talbot Formation (probably absent at Beach Point), and recent alluvium. Within the
Potomac Group, the Patuxent Formation is comprised mostly of medium-grained sand with
some siit and clay, while the Arundel Formation is predominantly red to brown clay. The
uppermost member of the group, the Patapsco Formation, consists of sand and gravel with
subsidiary clay lenses. The younger Talbot Formation (consisting of a terrace sequence of
sands, silts, and clays) usually overlies the older Potomac Group sediments, and is more
often encountered in upland areas of APG. Recent alluvium is mostly associated with
stream channels and other areas.of active deposition. '

Within the Beach Point study area only the surficial aquiter will be addressed, the lower
aquiters will be studied as part of the Canal Creek RI/FS. Surficial sediments consist of a
clayey soil to a depth of about four feet, underiain by approximately 60 feet of fine- to
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medium-grained, well-sorted sand, interfingered with thin lenses of clay and silty sand and
sometimes containing coarse sand and gravel layers (USGS, 1989a). This unit, which
appears to be part of the Potomac Group, is underiain by a clay layer identified in the
USGS Canal Creek study (1989) as the upper confining unit. This unit was not penetrated
at Beach Point, but based on interpretation of boring logs from nearby areas suggest a
thickness of approximately 88 feet and thinning in east-southest direction. The upper
confining unit may consist of mainly Potomac Group sediments (possibly Arundel Clay).
The CC-33B well is the deepest penetrating well in the stirticial aquifer (see Figures 2-4
and 2-5). Beach Point surficial sediments and clay confining unit appeai io dip gantly
(about 50 feet/mile) to the southeast coast (USGS, 1989).

2.3.3 Groundwater

Groundwater at Beach Point is encountered at shallow depths (e.g., from less than 13 feet
to about 16 feet below ground surface in most areas) under unconfined conditions. The
water-table aquifer in many areas is hydraulically interconnected to creeks, wetl_ands. and
other surface water features, and is tidally influenced at locations in proximity to the Bush
and Gunpowder Rivers and associated tidal creeks/wetlands.' Net groundwater flow
direction in the water-table aquifer at most locations is toward nearby major water bodies,
but tidal effects and the influence of wetlands and smalier water bodies can make
groundwater flow patterns locally complex. Gradients are generally flat (reflecting surface
topography and fluctuating tidal and seasonal water levels), resulting in relatively slow
groundwater flow rates in most areas of the water-table aquifer.

The water-table aquifer at Beach Point appears to be an isolated part of the surficial
aquiter identitied throughout the Canal Creek area of APG by USGS (1989 and 1992). As
noted above, this unit is most likely comprised mainly of éedlments associated with the
Potomac Group, and consists of fine- to medium-grained sand. Some hydraulic testing
(e.g., slug) was performed on wells installed within the Beach Point Test Site (test results
not avallable), but siug tests from otrer areas of the surficial aquifer within the Canal Creek
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drainage suggest a hydraulic conductivity of 10 to 50 feet/day (107 to 10~ c,/sec). The
confining unit beneath this surficial aquifer appears quite thick (88 feet) and laterally
continuous at Beach Point. Therefore, the underlying sand and gravel unit {the Canal
Creek aquifer) is not likely to exhibit significant hydraulic interconnection with the water-
table aquifer. A generalized hydrogeologic section of the Beach Point Canal Creek area is
presented in Figure 2-6. The deeper aquifers at Beach Point will be addressed in the

Canal Creek RI/FS.

Very limited water level information from the Beach Point Test Site zcoliected by USGS as
part of their Canal Creek study indicates that the water-table aquifer is tidally influenced.
it appears that the aquifer may discharge to both Kings Creek and Bush River, depending
on the specific location on the Point. Verticai gradients appear to be generally downward
from the surficial unit to the Canal Creek aquifer. However, the thickness and continuity of
the clay unit make it unlikely that significant vertical groundwater movement (and
associated contaminant migration) into the deeper aquifer actually occurs at Beach Point

[} (USGS, 1989). Overall, the water-table groundwater system within Beach Point appears to
be characterized by local recharge, short flow paths, and tidal influences (USGS, 1989).
Tidal effects result in variable horizontal gradients and possible short-term fluctuations in
groundwater flow rates and recharge-discharge relationships.

Quarterly groundwater elevation monitoring pertormed by USGS from 1988 to 1989 in wells
installed at Beach Point (see Table 2-1) indicates relatively constant water levels (within
tidal variations) over the year, with little seasonal variation (USGS, unpublished data). This
suggests that the surlicial aquifer at Beach Paint is more strongly influenced by tidal
conditions than by recharge from infiltrating precipitation. However, a complete set of
short-time water-level measurements that would allow tidal head ditferences and gradient
fluctuations to be quantified is not available.

Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
Washington Operations BPPWP FES
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Table 2-1. Synoptic Water-Level Measurements from Wells in the Beach Point Test Site

Groundwater Elevations, in Feet Above Sea Leve!
os/o8/8s | 1202588 | baam9 | ois/e | voswves

CC-32A S 79 1.03 1.51 1.18
CC-32B S 1.16 58 1.29 1.85 1.18
CC-33A S 1.09 76 .94 1.38 1.12
CC-338.1 S 88 M 1.18 187 93

CC-33R S 97 A7 1.25 1.94 1.00
CC-34A 8 20 .69 1.05 1.61 1.12
CC-35A S -3.87 -3.97 -340 -3.24 -3.58

mm

Studies by USGS (1989 and 1992) indicate that groundwater at Beach Point contains 1000
to 3000 mg/L total dissolved solids (TDS), and is characterized by a distinct sodium
chioride nhemistry typically associated with fresh 1o slightly brackish water. The TDS
viiiues and major-ion chemistry cbserved in groundwalter are very similar to the surface
chemistry in Kings Craeek and the Bush River, and indicate a signiticant interconnection
with thess nearby surface water bodies. ‘

2.3.4 Surtace Water Hydrology

Beach Point is located at the mauth of Kings Creek, which drains approximateily 800 acres
of the northeastarn portion of the Gunpowder Neck peninsula (see Figure 2-1). The Kings
Creek drainage basin is tocated completely within the boundaties of APG-Edgewood Area
and, as noted, encompasses the majority ol chemical and ballistics laboratory and R&D
facilities on the installation.

™ . N F' , N
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Kings Creek is essentially a tida! estuary associated with the Bush River, and fiow frcm the
creek appears to occur mainly as a result of tidal flushing (i.e., net adjective flow resulting
from stream grad.ient appears minimal). Drainage into the main body of the creek is
through numerous subsidiary or “feeder" streams and wetlands. The tidal range for the
creek is typically less than 1 foot, and salinity generally varies from approximately 1 to 3
salinity units (parts per thousand, or ppt) (USAEHA, 1986). A bathymetric map of the
creek is not available, but surrounding topography suggests that most of the creek is likely
to be shallow (i.e., less than 10 feet deep).

The Bush River at Beach Point is also tidal, with a range of 0.5 to 1.5 feet. The river is
approximately one mile wide at Beach Point, and is generally less than six feet deep
except in the shipping channel, where the depth is about 20 feet. Major tributaries to the
river include Otter Point Creek, Lauderick Creek, and Kings Creek. Net daily or annual
flow information on the Bush River in the Gunpowaer Neck area is not available.

¢ 2.3.5 Natural Resources and Habitat

The National Oceanic and Atmospheric Administration (NOAA) identities the entire Kings
Creek shoreline, with the exception of Beach and Tapler Points, as freshwater wetland and
marsh habitat. The Kings Creek and Bush River st.orelines of Beach Paint and Tapler
Point are classiiied as coarse sand beaches.

APG provides important wildiife habitat for many aquatic organisms, including several
endangered or threatened species (e.g., striped bass), and commaercially important specles
such as the blueback herring. Many tvpes of wading birds, watarfowl, and raptors {e.g.,
bald eagle, osprey) are found in near-shore habitats at APG, and much of the bass is
managed for wildlife, which Include white-tailed deer, beaver, ana wild turkey.

FH Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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Concurrent studies by ICF and the University of Maryland will address biomonitoring and
risk assessment, Further studies by ICF will provide a detailed analysis of the ecology of

Kings Creek.

2.3.6 Preliminary Aerial Photography Analysis’

This preliminary analysis of the availabls aerial photographs at APG-DSHE has large data
gaps due to the limited range of photos. (Additional photos will be obtained from various
sources to address these gaps and Beach Point data will be re-evaluated during Phase | of

the FFS.)

Analysis of available aerial photographs was performed to examine the history of
construction and excavation at the Beach Poaint Test Site. This review assists with locating
any pits, trenches, landlfilic, and lagoons that are possible source areas for environmental
contamination of the site. Photo pairs were viewed with a stereoscope to achieve a three-
dimensional view of the site and surrounding areas. The following stereo pairs from APG-

DSHE archives were reviewed:

Photo Number (pair) Date Approximate Scale
16-V05-36 (37) circa 1944 1:3000,
ANK-3K-128 (129) July 1952 1:10000,
ANK-3T-165 (166) August 1857 1:10000, and

GS-VCLI 3-135 (136) February 1970 1:10000.

The 1844 stereo pair shows the Beach Point peninsuia is heavily vegetared with large
treas, Onad major structure appears on the peninsula at the midpoint of the south side of
the site. Several small sheds are located north and northwest of this bullding. A pipeline
i8 shown leading from the building into the Bush River. No pils or other excavations are

apparent on the peninsula.
m Jacobs Enginesring Group Inc. FINAL PROJECT WORK PLAN
Washingion Oparabons 8PPWP £¥'S
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The 1944 photos show that the wastewater treatment plant (WWTP) is constructed
immediately west of the peninsula. The WWTP consists of two circular trickling filters, or
clarifiers, along the south side of Beach Point Road; twe lagoons, approximately 40 feet
wide and 125 feet long, along the north side of the road; and three smaller lagoons, or
sludge drying beds, west of the larger lagoons. A filled flat area, approximately one acre,
extends south from the clarifiers toward Bush River. Both of the larger lagoons appear
filled with liquid. Liquid in the northem lagoon shows as light to medium gray,
approximately the same shade of gray as shallow water in Bush River. Liquid in the
southern lagoon appears black, suggestive of a liquid that is not water. No liquid is
apparent in the three smaller lagoons. A trench, or borrow pit, is shown immediately north
of the lagoons. The pit starts approximately 250 to 300 feet west of the smaller lagoons
and extends eastward into Kings Creek. Material from this area may have been used to
level the land upon which the WWTP was built.

The 1952 stereo pair shows two additional buildings erected on Beach point in a cluster

® within the area of the originally meutioned structure. A small pit shows approximately 200
feet northeast of these buildings about half the distance between the buildings and the end
of the peninsula. The size of the pit is estimated as 10 feet wide and 25 feet long. Liquid
is not visible in the pit. At least eight new structures are located east of the WWTP and
southwest of the Beach Point building cluster. Two nearly circular objects less than 10 feet
in diameter appear approximately 100 feet southwest of the building cluster. These objects
may be small pits; however, shadows from nearby trees make interpretation difficult.

in the 1857 stereo pair, the cluster of three buildings on the Beach Point peninsula are
demolished. The pit northeast of these former structures appears to have been filled and
reclaimed. The small, nearly circular pits are also not visible in the photographs. The two
large lagoons at the WWTF have been filled and replaced by three smaller lagoons. Many
trees make viewing ditticult for observing other lesser changes in the area.

@ Jacobs Enginesring Group Inc. FINAL PROJECT WORK PLAN ,
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The 1970 stereo pair shows that the tip of Beach Point extending approximately one-
quarter the length of the peninsula is cleared of trees. A dark area appearing in the center
of this cleared area is probably the rocket fuel fire-suppression test area. A pit appears at
the site of the building described in the 1944 aerial photos. No liquid is seen in the pit.
The WWTP has been modified to include two large trickling fiiters; one located south of
Beach Point Road and east of the older clarifiers, the other located nerth of the road and
east of the three lagoons. A small, irregularly-shaped area, possibly an excavation, shows
approximately 150 to 200 feet east of the northern trickling filter. Numerous small
structures exist in the tree-covered area of the peninsula.

All aerial photos will be re-evaluated as part of this study when a complete set has been
received and interpreted.

2.4 HISTORICAL CONTAMINATION ASSESSMENT

This section describes the nature and distribution of chemical contamination at Beach
Point. The assessment is based on the resulits of previous investigations and sampling
events, and includes an evaluation of chemical conditions in groundwater, surface water,
soil, sediment, and biota (although the data sets for the latter two media are very limited).
In addition, a discussion of potential migration pathways, as well as fate and transport
characteristics of site-related chemicals, is also included, and a comparison to background
conditions in Kings Creek is presented (again, based on very limited data). The section
concludes with a brief summary and discussion of data gaps. Table 2-7 at the end of this
section contains a list of the present chemicals ot concern (COC).

Chemical Contamination in Environmental Media. As described previously, past
industrial and ordnance-testing operations in the Beach Point Test Site have potentiaily
contaminated surface and subsurface soiis, groundwater, surface water, sediment, and
blota. These contaminants include metals, propeilant and fuel compounds, VOCs, and
clothing-impregnating compounds, This section presents a summary of existing data on
chemical contamination in these media.

BPPWP FFS
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24.1 Soil

Two surface soil samples (#44 and #45) from Beach Point were collected hear the former
location of the mobile and fixed-base clothing-impregnating plants (Figure 2-7) and
analyzed for VOCs, SVOCs, and selected metals. These samples were collected by
USGS as part of the Canal Creek investigation, and were analyzed according to
USATHAMA protocols by a United States Army Toxic and Hazardous Materials Agency
(USATHAMA) class laboratory.

Analytical results for the samples are presented in Tables 2-2 and 2-3. Detected
parameters included several metals (iron, manganese, calcium, magnesium, sodium, and
arsenic) and the organic compounds phenol and trichiorofluoromethane (TCFM). Although
a background sample for direct comparison was not collected, all of the detected metals
are common soil components, and it appears that the measured concentrations are within
naturally occurring ranges for soils in the Eastern U.S. It should be noted that zinc, which
was used in the XXCC3 clothing-impregnating process and is a major component of many
pyrotechnic and smoke mixtures, was not detected in the surface soil samples.

The organic compounds phenol and TCFM are present in site solls only at trace levels
(less than 1 ug/g), and cannot be directly linked with past site operations based on
information regarding clothing impregnating. However, phenol is a common industrial
chemical that could be derived from numerous sources, and TCFM may be present as a
result of rocket fuel testing in which CFC compounds were used as fire suppressants.

2.4.2 Groundwater

Groundwater data for VOCs, SVOCs, metals, and major ions are available from six
monitoring wells installed in the Beach Point Test Site by USGS as pant of their Canal
Creek study. As shown in Figure 2-8, mionitoring wells 32A, 328, 33A, 33B, and 34A are
located on Beach Point in the vicinity of the former clothing-impregnating operations. Well
35A represents a potential background location for the point; however, this well may be
located downgradient from other source areas.

3 dacobs Emm g Group i FINAL PROJECT WORK mﬁg
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Table 2-2. Inorganic Chemical Data for Soil Samples Collected in the Beach Point Area'

Date Collected 9/26/89 : 9/26/89 9/26/89

Moisture % wet wt. 17.9 19.7 20.1
Calecium 480 1,500 2,700
Magnesium 1,200 1,800 1,900
Sodium 370 380 380
Silica 77 76 120

Nitrogen, Ammonia + Organic - _ —

Phosphorus - —_ —_
fron 11,000 12,000 10,000
Manganese 81 160 190

0 Antimony <3.8 <3.8 <3.8
Arsenic 3.7 3.0 25
Boron <33 <33 <33
Cadmium <3.0 <3.0 <3.0
Chromium <13 <13 <13
Copper <59 <59 <59
Lead 81 €2 53
Mercury <.050 <.050 <.050
Selenium <.25 <.25 <25

1. [All units in micrograms per gram dry soll; R = replicate sample; and — = compounds not analyzed
for.)

l”] Jacobs Enginsering Group Inc. FINAL PROJECT WORK PLAN
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TABLE 2-3. Organic Chemical Data for Soil Samples Collected in the Canal Creek Area’

Date Collected - —_ 9/26/89 9/26/89 9/26/89
Organic halides, total — 200 46 1.0 .39
Phenols, total - - — — —
Organic carbon, total TOC — - — —_
(g/kg)
Trichlorofluoromethane | CCL3F(V) <.006 <.006 <.006 .01
Acenaphthyiene ANAPYL(S) ; <.03 <.03 <.03 <.03
Anthracene ANTRC(S) <03 <.03 <.03 <.03
Benzo(a)anthracene BAANTR(S) | <.17 <17 <17 <17
Benzo(b)fluoranthene BBFANT(S) | <.21 <.21 <.21 <21
Benzo(g,h.i)perylene BGHIPY(S) <.25 <.25 <.25 <.25
Benzo(a)pyrene BAPYR(S) <.25 <.25 <.25 <.25
Chrysene CHYR(S) <12 <12 <12 <12
Dibenzofuran DBZFUR(S) | <.04 <.04 <.04 <.04
Di-n-butyl phthalate DNBP(S) <.06 <06 <.06 <.06
Fluoranthene FANT(S) <07 <07 <07 <.07
Fluorene FLRENE(S) | <.08 <.03 <03 <.03
Indeno(1,2,3-c,d)pyrene | ICDPYR(S) <.29 <.29 <29 <.29
Naphthaiene NAP(S) <.04 <.04 <.04 <.04
Phenanthrene PHANTR(S) | <.03 <03 <.03 <.03
Pyrene PYR(S) <03 <03 <03 <.03
2.2-bis(p-chiorophenyl)- | PPDDE(S) <.31 <31 <31 <31
1,1-dichloroethene
PCB 1260 PCB260(S) <2.6 <2.6 <2.6 <2.6
m fm,r;n g Grou ic. FINAL PROJECT WORK mg
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Table 2-3 (Continued)
Unknown 681 UNKE81(SL) | — — —_
Unknown 641 UNK641(SL) | — 2 — 6
Unknown 652 UNK652(SL) | — 1 — —
Unknown 661 UNK661(SL) | — .6 — —
Unknown 691 UNK691(SL) | — N4 —_ -
Unknown 577 UNKS77(SL) | — 1 2 3
Unknown 579 UNK579(SL) | — 1 2 3
Unknown 630 UNK630(SL) | — 4 — —
Unknown 651 UNKB51(SL) | — - 1= 4

1. [All units in micrograms per gram dry soil, unless otherwise noted; R = replicate sample; (V) =
@duantitative analysis for volatile organics; (S) = quantitative analysis for semivolatile organics; (SL) =
unknown or tentatively identified organic compounds with estimated concentrations detected by library
search for semivolatile compounds; and — = compounds not analyzad for.]
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Groundwater data from these wells are summarized in Appendix A. Although the data
represent a composite of several sampling events' and therefore must be evaluated with
caution, it is apparent that groundwater qualiity at wells 33A and 33B has been impacted by
the presence of several chlorinated VOCs, most notably 1,1,2,2-tetrachioroethane and
trichloroethene (TCE). In addition, several metals, including zinc, manganese, copper,
silver, and nicke!l, appear to be present at elevated concentrations. However, background
data for metals in nearby areas of the surficial aquifer are not available for comparison.
The following paragraphs summarize the chemical data for Beach Point groundwater:

Metals and Inorganics. As noted previously, the surficial aquifer at Beach
Point is high in TDS and shows a distinct sodium chloride major-ion chemistry
that indicates its interconnection with the brackish surtace waters (1 to 3 salinity
units) at Kings Creek and the Bush River. iron and manganese concentrations
are highly variable depending upon sampling event and specific location within
the aquifer. However, manganese concentrations (as well as historical iron
levels) are higher at welis 33A and 33B, indicating low-oxygen (i.e., reducing)
conditions possibly resulting from organic contamination. Other metals that have
heen detected at elevated concentrations include zinc, copper, nickel, and siiver.
The highest metal concentrations were observed in well 338, which is screened
at 82 to 67 fee! below ground surtace, in the lower portion of the surticial
aquiter. Nitrate was aiso detected in groundwater at approximately 35 ug/L.

VOCs. The predominant VOCs present in groundwater are 1,1,2,2-
tetrachloroethang and TCE, with lower concentrations of perchioroathylene
(PCE) aiso presant. Chiorinated VOCs were detected at highest levels in wells
33A and 338, and were present at significantly higher concentrations in the
deeper well (33B), where & maximum concentration of 9480 ug/L. was measured
for 1,1,2,2-trichioroethane. QOther chiorinated VOCs that have been detected at -
lower levels in wells 33A and 338 Include 1,1,2-trichloroethane (112-TCA);
chloroform; 1,1-dichloroethene (11-DCE); trans-1,2-dichloroethene (T12-DCE);
vinyl chioride; chiorobenzene; and 1,3-dichlorobenzene. In addition, low levels
of 1.4-dithiane {approximately 3 ugf) were detected in well 338, and chioroform
was found at wells 32A and 32B (66 and 52 ug/L, respectively).

'Appendix A presents combingd data from several sampling rounds of Beach Point wells. Oata for wells
32A, 32B. 34A, and J5A are from 1986 sampling, date for walls 33A and 338 include nore recent sampling
events (April and Oclobar 1989). Wells 32A, 328, 34A, anti 35A have not besn sampiad since 1986,
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+« SVOCs. The only SVOC detected in groundwater at Beach Point was 2-
ethylhexanoic acid, a tentatively identified compound. This compound was

detected at 8 ug/L in well 33B.

Aithough the available groundwater data are of variable quality (because of problems with
detection limits, sample dilutions, and method blank contamination), several conclusions
can be drawn regarding potential source areas and groundwater contamination at Beach
Point. First, the predominant VOC detected in groundwater (1,1,2,2-tetrachloroethane)
was known to have been used in the clothing-impregnating process, and it is suspected
that as much as 100,000 pounds of this material may have been disposed at Beach Point
during large-scale production activities from 1943 through 1947. Chlorcbenzene was also
known to have been used in clothing impregnating. TCE and PCE are widely used
solvents and degreasing agents, and it is possible that these substances were used in
clothing impregnation, pyrotechnic testing, or other operations at Beach Foint. The other »
chlorinated VOCs (vinyi chloride, DCE, 112-TCA) are likely degradation products of 1,1,2,2-

tetrachloroethane, TCE, and PCE. Dithiane is an organosulfur compound usually

associated with the degradation of mustard.

Elevated levels of iron and manganese may be present as a result of dissolution of i
naturally occurring iron/manganese oxides under reducing (i.e., low-oxygen) conditions

caused by organi: degradation reactions, However, manganese concentrations (2700 ug/L

at well 338) appear quite high compared to typical aquiler conditions reponted for the U.S, ,

(100 ug/L average}, suggesting that its presence may be the result of testing ot

manutacturing operations, Zinc is @ major companent ol many pyrotechnic ar smoke

mixtures as well as the XXCC3 clothing-impregnating process, therelore, its presence

appears site-related. As noted, copper, nickel, and sitver also are present at wall 338 at

apparently elevated cnncentrations and ane likely site-related, but definilive information »
linking these metals to sile operalions is not avaitable. ' -

2-Ethyihexanoic acid, the only SVOC detected in groundwater at Beach Point, may be
associated with former rocket fuel testing activities. Hexanoic acids, hexanones. and B
related compounds afre common commponents of propeliant and rocket fue! mixtures.
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2.4.3 Surface Water

The most recent surface water data for Beach Point and the Kings Creek area were
collected during two rounds of sampling by USGS in 1988 and 1989. These sampling
events included eight stations along the Kings Greek and Bush River shorelines of Beach
Point, as well as five stations in the upper reaches of Kings Creek. Surface water samples
collected in the area of Beach Point are depicted on Figure 2-7. Surface watar data for the
Beach Point sampling locations are presented for major ions and water quality parameters
(Table 2-4), metals and inorganics (Table 2-5), and VOCs (Table 2-6).

Major ions and nutrients in surface water at Beach Point mostly appear to be within
expected ranges based on overall water quality in the APG area (USAEHA, 1988). Major-
ion chemistry is representative of a brackish water system, and phosphorus levels are well
below reported concentration in Kings Creek from the late 1970s, when severe nutrient
overloading problems were reported (USAEHA, 1977). However, relatively high levels ot
nitrate (300 to 500 ug/L) were observed at all Beach Point locations. Nitrate could
plausibly be present as a result of rocket fuel testing activities involving red fuming nitric
acid (RFNA), nitrogen tetroxide, or other oxidizers, explosives, or propellants containing
nitrogen; however, data from other sampling stations in upstream areas of Kings Creek
also appear elevated (especially at location CCSW-12). It is possible that observed
concentrations of nitrate at Beach Point are at least partially related to &n upstream source
within the Kings Creek drainage basin.

Metals detected at elevated concentrations at Beach Point include aluminum, iron,
manganese, cadmium, lead, zinc, and mercury, Although data are somewhat variable
between 1988 and 1989 sampling events, iron, manganese, and lead were found at
elevated concentrations at essentially all sampling locations. Zinc, mercury, and cadmium
were detected at higher concentrations only in samples from the Kings Creek shoreline of

Bea.h Paint.
ﬂ Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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It is important to note that several of the detected metals (especially zinc, aluminum, and
lead) are major components of many pyrotechnic and smoke mixtures. Therefore, their
presence at elevatéd concentrations in surface water may be related to past
pyrotechnic/smoke testing activities at the point. Also, as noted previously, zinc oxide was
a major component of the XXCC3 clothing-impregnating process, and it is possible that
some zinc contanination in surface water may have resulted from this operation.?

As presented in Table 2-6, numerous VOC compounds were detected at low levels
(approximately 10 to 70 ug/L} in several surface water samples coliected in Sertember
1889. VOCs were detected primarily at locations CCSW-5 (on the Bush River shoreline)
and CCSW-7 (on the Kings Creek shoreline). Predominant contaminants included 1,1,2,2-
tetrachlorethane, TCE, and PCE. Howaever, detectable levels of many other chlorinated
VQOCs were also found, including 11-DCE, TCFM, chioroform, and carbon tetrachloride.
Aromatic VOCs, including ethylbenzene and toluene, were also detected. An earlier
sampling round conducted by USGS in September 1988 detected no VOC contamination in
] surface water at Beach Point with the exception of 10 ug/L of 1,1,2,2-tetrachloroethane at
sampling station CCSW-3, located on the Bush River. SVOCs were analyzed in selected
samples from both 1988 and 1989 sampling events but were not detected, with the
exception of very low leveis of tentatively identified compounds relatad to hexanoic acid.

VOCs such as 1,1,2,2-tetrachloroethane and PCE were known to have been associated
with clothing-impregnating operations, and it is possible that other soivents such as TCE,
DCE, chioroform, and carbon tetrachloride may also have been used on an experimental or
pilot-scale basis. Many ot the chiorinated VOCS that were detected in the 1889 sampling
event may aiso be present as a result of degradation reactions involving the more highly
chiorinated compounds (e.g.. vinyl chloride may be present resulling from the degradation
of PCE, TCE, or DCE). In addition, several of these compounds have been identitied in

‘Records indicate that activities on Beach Peint primadly involvad the CC2 ciothing-impregnating process (USAEMA, 1589}, but
it is poasibia that some pilot-scale tasting or full-scale production work invoiving the XXCCJ process was also portormed.

@ Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN

BBOWP £F5

2-41




vae: 100799

Page: 42 of 65

Beach Point Tes! Site, APG-EA, Maryland
Focused Feasibility Study

groundwater at Beach Point. Thus, these compounds appear to be site-related. Because
of the differences between the 1988 and 1989 sampling efforts, particularly with regard to
the VOCs, the data from those efforts must be treated with caution. Laboratory
contamination or analytical problems might also explain the presence of these compounds.

Background data for VOCs from other sampling locations within Kings Creek are available.
However, no VOCS were detected at any upstream stations with the exception ot
chioroform at CCSW-10 (58 ug/L). Because VOCs typically persist in surface water for
only a short time period because of volatilization, they are likely to be present only in the
immediate vicinity of source areas (e.g., groundwater plumes). Thus, background data for
VOCs is not as significant as for the previously discussed metals and inorganic

compounds.

Table 2-7 presents the current chemicals of concern (COCs) for the Beach Point Test Site.

2.5 CONCEPTUAL SITE MODEL

The scope of this task addresses only groundwater and sediments which are the major
pathways of concern for the Beach Point site (see Figures 2-9 and 2-10). The primary
release mechanism for the Beach Point site is infiltration and percolation of contaminants
through subsurface soil. This release mechanism aliows contaminants to migrate either
vertically and/or horizontally through subsurface soil eventually reaching groundwater
and/or surface water/sediments. Storm water runoft and dust/volatile emission release
mechanisms transport contaminants present in the surtace soil 1o either air or surface
water bodies. Although the scope of this work addresses only aquatic biola receptors, a
qualitative risk assessmant for human receptors will be done for limited scenarios and

pathways.
m Jacobs Enginesring Group Inc. FINAL PROJECT WORK PLAN
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Table 2-7. Chemical of Concern at Beach Point:
Maximum Detected Surface Water Concentrations
and Fresh Water Aquatic Toxicity Criteria

| cute | o
S5 | concentration:| - Value | g
] ey | GSM

1,1,2,2-Tetrachloroethane 10 9300' 6900° None
Trichloroethene 37 18,000’ -~ None

Aluminum 3300 750° 87° Acute and Chronic
Cadmium 6.7 3.9 1.1¢ Acute and Chronic
Lead 13 83 3.2 Chronic

Mercury 2.2 2.4! 0.012 Chronic

(AWQC)*
¢ 0.26 (LOEC)®
Nitrate 800 - 90,000¢ None
Zinc 182 120* 110 Acute and Chronic

'48-hour LCS0 in Daphnia (LeBlanc 1980)

“28-day LOEC [lowest observed effect concentration] In Daphnia (AQUIRE 1930)
JAWQC [Ambient water quality criteria) (EPA 1988a)

‘AWQC (1986)

*Chronic LOEC (EPA 1986)

‘Estimated protective concantration (EPA 1986)

@ Jacobs Engineenng Group inc. FINAL PROJECT WORK PLAN
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2.6 DATA QUALITY OBJECTIVES

The Data Quality Objectives (DQO) process is a Total Quality Management tool developed
by EPA to facilitate the planning of data collection activities. The DQO procass used here
will focus data collection activities to ensure that results from the FFS produce the right
type and quality of information. By following the DQO process, it will be possible to reduce
the overall costs of sampling and analytical activities and accelerate project planning and
implementation. The DQO process includes the following steps:

s  Stating the problem to be resolved,

¢ |dentifying the decision to be made,
* l|dentifying inputs to the decision,

¢ Delining the boundaries of the study,
*  Daeveloping decision rules,

¢ Specifying limits on uncertainty, and
e  Optimizing design for obtaining data.

The DQO process allows data users 0 evaluate the potential consequences of uncertainty
betore the data is collected, and to specity limits on the amount of uncertainty that can be
tolerated in the decision that will be based on the study results. The DQO process is
dynamic and the decisions, inputs, boundaries and uncauainty limils may be modified as

the investigation proceeds.

This work plan has been designed to address the seven steps of the DQO process. The
objective of the FFS is to assess potential environmental risks, evaluate contaminant
remediation alternalives, and provide a basis to salect a cost effective remedial action.
The site investigation will focus on potential risk to bidlogical receptors from known
contarinants in Kings Creek and Bush River, evaluate the fate and transpon of
contamination atiributable to the site, and determine sturce areas of contamination. For
example, the degree 1o which groundwater contamination impacts surtace water and
sediments will be assessed. - : .

ONP $ES

I - | ¢
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This data will be utilized to develop the ecological risk assessment and provide iriput for
selection of possible remedial aitematives. Anaiytical data quality levels appropriate to
these objectives will be specified. Turing the planning phase of the FFS, existing
information for each potential source area or groundwater volume ihat has been identified
for remediation will be evaiuated in torms of potential remedial actions and cieanup levels
on the basis of potential risks and ARARs. Data for each source area will be assessed to
determine if they are sufficient to evaluate remedial alternatives and prepare accurate risk
estimates. !f existing data are not sutticient, data collection activities to address data gaps

will be planned.

The current investigation will be conducted using a phased approach. In the initial phase

of the FFS, saurce areas will be idantified, the extent to which the ecology of Beach Point -
is effected from contaminants will be detined, and background levels in the Beach Point
Test Site will be estatlished. The scope of the subsequent phases of the investigation will
include collection of additional data for characterization of chemistry and geometry of
groundwater bontammétion and an evaluation of engineering alternatives that may be
applied to vemediate coriiaminant sources or contaminated groundwater.

2.6.1 Data Uses

2.6.1.1 Site Charsctarization. Duta will be collected to determine the nature and
extent ! sontamination at the site. Sile characterization usually requires the most
data collection. S:te characterization data are gunerated through the sampling and
analysis of waste saurces and environmental media. Data will be coliscted to
determine the prasence or absence of contaminards above background
concentraticns in groundwatet, soil, soll gas, sediment, and sediment poréwater at
the site. The spacific data guality objsctives for fleld activitios {6 turther chatacterize
the site ate presented in Table 2.8. DQOG ars Also sudtessed in Sedtion 4.0 of the
Guality Assutance/Quality Control P, S
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2.6.1.2 Ecological Risk Assessment and ARAR Evaluation. Data will be
collected in support of an ecological risk assessment that will be prepared by
UM/ICF in accordance with EPA Risk Assessment Guidance. Preliminary cleanup
levels for contaminants in soil, soil gas, sediment porewater, sediment and
groundwater will be developed in part from the risk assessment results. Potential
receptors and exposure pathways will be evaluated.

Contaminant concentrations in all media will be evaluated in terms of ARARs. All
promulgated requirements that affect contaminants and remedial activities will be
evaluated. When preliminary cleanup levels for media have been identified, remedial
alternatives that will attain the cleanup levels will be selected and evaluated.
Background information and site specific data concerning bioavailability and mobility;
and physical characteristics such as pH, oil and grease, and total organic carbon that
impact toxicity and mobility will be utilized.

2.6.1.3 Remedial Alternatives. Specific data requirements for the development of
remedial alternatives include determination of the volumes or areas of waste or
media that must be addressed, the chemical-specific information on waste
constituents, and information necessary to identity those remedial action alternatives
that would be effective for the contaminants and media of concern. Treatability
studies are conducted to provide sufficient data to allow treatment alternatives to be
fully developed and evaiuated and to reduce the cost and pertormance uncertainties
for treatment alternatives to acceptable levels. A data gathering procedure closely
related to treatabiiity studies is aquifer testing. To evaluate the velocity of
contaminant migration and to determine the design of remedial action, aquifer
testing may be required.

2.6.2 Analytical Data Quality Levels

The following are associated analytical data quality levels and broaa use categories:

* Level | (Field Screening) - Provides the lowest quality data but with immediate
field results. Results are often not compound specific and results are typically
qualitative. Data uses for Level | data include:

Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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—site characterization
—monitoring
—implementation

¢ Level li (Field Analysis) - Provides a tentative identification of compounds
through analyte specific analysis. Yields immediate field resuits with more
sophisticated equipment than Level |. Data generated may have highly variable
quality. Acceptable uses of Level Il data include:

—site characterization
—evaluation of alternatives
—engineering design
—monitoring during implementation

+  Level Il (Non-CLP Methods/RCRA Characteristic Testing) - Provides analyte
specific analytical results. Data is often comparable to Level IV (CLP) data.
Laboratory QA/QC may be less vigorous than Level IV. Acceptable uses of
Level Il data include:

—risk assessment

—site characterization
—evaluation of alternatives
—engineering design

—monitoring during implementation

* Level IV { CLP analytical methods) - Provides data of known quality using CLP
¢ methods, rigorous QA/QC, and data validation. Data is used for:

—risk assessment,
—engineering design
—evaluation of alternatives.

+ Level V (Modified Analytical methods) - Provides data of known quality using
modified methods, or analysis for nonconventional parameters. Data Is used
for.

—risk assessment.

2.6.3 Data Quality indicators (DQls)

Data quality is defined as the degree of uncertainty with respect to precision, accuracy,
representativeness, complaeteness, and comparability of a data set. These characteristics
will be used to develop sampling protocols and identify applicable documentation, sample
handling procedures, and measurement system procecures. These objectives are
established based on site conditions, objectives of the project, and knowledge of available
measurement systems. USATHAMA sets minimum data quality standards for analytical
methods which will be followed.

Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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Precision — Precision is a measure of how well repeated measurements of the same
parameter on the same sample or a duplicate sample agree with one another. Precision
will be measured by the relative percent difference between duplicate samples. Precision
limits are specified by USATHAMA for specific analytes and methods.

Accuracy — Accuracy is a measure of the degree that a sampling protocol can produce
analytical results which match known standards. Accuracy will be measured against the
percent recovery of an analyte. Accuracy limits are specified by USATHAMA for specitic
analytes and methods.

Representativeness — Measurements wili be made to ensure that results are
representative of the media. Sampling and sample handling protocols will be developed to
protect the representativeness of the collected samples.

Completeness — Completeness is the amount of valid data obtained compared to the
amount of data collectad.

Comparability — The characteristic of comparability reflects both internal consistency of
data and consistency of data to previously collected intormation,

DQis are discussed in greater detail in Section 4.2 of the Quality Assurance/Quality Control
Plan.

2.6.4 Specifying Limits of Uncertainty and Optimizing Design for Obtaining Data

Limits on uncertainty will be based on caretul consideration of the consequences of
incorrect conclusions during design of the tield sampling and quality assurance plans.
Statistical methodology will be utilized to establish an acceptable probability for decision
errors, l.e. false positives or faise negatives. Based on the acceptable level of uncertainty,
the field sampiing effort will utilize the most cost effective design to achieve project goals.
Table 2-8, illustrates the type of information which will be included during planning of field
sampling activities at each suspected source area and at sites requiring remediation.

ﬂ Jacobs Engineering Group inc. FINAL PROJECT WORK PLAN
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2.7 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

The Superfund Amendments and Reauthorization Act of 1986 (SARA) amended the
Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA). Prior to the SARA amendments, CERCLA on-site actions were not required to
be in compliance with other faws although other tederal environmental laws were required
to be considered in the remedial alternative selection process. The National Oil and
Hazardous Substance Contingency Pian (NCP) was created to effectuate the response
powers of CERCLA. The United States Environmental Protection Agency (EPA) stated in
NCP Section 300.68(i}(1) that CERCLA response actions would attain or exceed applicable
or relevant and appropriate environmental and public health standards unless one of five
specifically enumerated situations were present. CERCLA Section 121 requires all
applicable, relevant and appropriate tederal standards and any more stringent state
standards to be considered for all on-site remedial actions initiated by the EPA or
performed under EPA guidance.

2.7.1 Purpose

A preliminary identification and screening of fedural and state environmental regulatory
requirements that may be applicable or relevant and appropriate to potential remedial
actions that may be conducted at the Beach Point site Is presented to assist in the
selection and implementation ot an appropriate remedial methodology for the site.
CERCLA Section 121(d) lists specific federal environmental laws that must be considered
as part of an applicabie, or relevant and appropriate requirements (ARARS) analysis. This
list includes:.

s  Toxic Substances Control Act (TSCA).

*  Safe Drinking Water Act (SDWA).

s Clean Air Act (CAA).

»  Clean Water Act (CWA).

* Marine Protection, Research and Sanctuaries Act (MPRSA).

*  Solid Waste Disposal Act (SWDA)/Resource Conservation and Recovery Act

(RCRA).
Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
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Section 121(d) also states that remedial actions must meet the applicable or relevant and
appropriate requirements of any promulgated standard, requirement, criteria, or limitation
under a state environmental or facility-siting law that is more stringent than any federal
standard, requirement, criteria, or limitation. Criteria, advisories, and guidances that are
not law may be used to ensure protectiveness of human health or the environment in the
absence of ARARs, or when ARARs are not sufficient to accomplish this. These criteria,
advisories, and guidances fall in the “to be considered" (TBC) category and can be used to

ensure protection.
Applicable or relevant and appropriate requirements are defined as:

“Applicable requirements are those clean-up standards of control, and other
substantive environmental protection requirements, criteria, or limitations
promulgated under Federal or State law that specifically address a hazardous
substance, poliutant, contaminant, remedial action, location, or other circumstance at
a CERCLA site."

“Relevant and appropriate requirements are those clean-up standards, standards of
control, and other substantive environmental protection requirements, criterla, or
limitations promulgated under Federal or State law that, while not “applicable” to a
hazardous substance, poliutant, contaminant, remedial action, ocation, or other
circumstance at a CERCLA site, address problems or situations sufficiently similar to
those encountered at the CERCLA site that their use is well suited to the particular
site.” (EPA, 1988)

1t should be noted that:

"a requirement that is judged to be relevant and appropriate must be complied with
to the same degree as If it were applicable.” (EPA, 1988)

Jacobs Enginesring Group Inc. FINAL PROJECT WORK PLAN
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Other non-promulgated advisories or guidance issued by State or Federal governments are
not legally binding and do not have the legal status of potential ARARs. These “to-be-
considered" (TBC) requirements will be evaluated along with ARARs in determining site

risks.

The identification and screening of ARARSs for a site is best achieved by examining the
body of Federal, State, and local environmental laws, reguiations, standards, etc. relative to

three general categories:

s Chemical-specific ARARs - health or environmentally based numerical values
limiting the amount of a contaminant that may be released to, or allowed to
remain in the environment. These include, for example, maximum contaminant
fevels (MCLs) established under the Sate Drinking Water Act.

+  Location-specific ARARS - are those requirements that may restrict remedial
action because a site is in a special location such as an urban setting, a
floodplain, wetland, or historical area.

¢ Action-specific ARARs - technology or activity based requirements that may
0 include, for example, National Pollutant Discharge Elimination System (NPDES)
effluent standards or incinerator contaminant destruction standards.

2.7.2 Chemicai-Specific ARARs and TBCs

“Chemical-specific ARARS are usually health- or risk-based numerical values or
methodologies which when applied to site specific conditions, result in establishment of
numerical vaiue. These values establish the acceptabio amount or concentration of a
chemical that may be found in, or discharged to, the ambient environment® (EPA, 1988).

The media of potential concem at the site include groundwater, sediment and soil. Based
on previous site investigations (USGS 1986 10 1889; ICF; Darda and others, 1991), the
potential contaminants ol concern at the site include:

s 1,1,2,2-tetrachioroethana (1,1,2,2-TCA)
« trichiorosethene (TCE)

¢ aluminum
I’} Jacobs Enginesring Grow Inc. FINAL PROJECT WORK PLAN
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¢ cadmium
* lead
¢ mercury
e nitrate
s Zinc

The following are common chemical-specific standards or references that are used to
establish chemical-specific ARARs. Potential chemical specific ARARs for these
contaminants of concem are presented in Tables 2-9 and 2-10.

+ Federal Safe Drinking Water Act Maximum Contaminant Levels. Maximum
contaminant levels (MCLs) for toxic compounds have been established under
the Safe Drinking Water Act (SDWA). MCLs are enforceable standards for
public drinking water systerms that are set as close to MCL goals as feasible
when considering the best available technology and treatment techniques.
MCLs have been established for mercury, nitrates, lead, cadmium, and TCE.
The contaminated aquifer is classified as brackish and is not used as a drinking
water source; therefore the SDWA MCLs are probably neither applicabie or
relevant and appropriate.

« Clean Air Act National Primary/Secondary Ambient Air Quality Standards
(NAAQS) and National Emission Standards for Hazardous Alr Poliutants

(NESHAPS).
* Resource Conservation and Recavery Act (RCRA) regulations,

* Federal Ambient Water Quality Criteria (AWQC) are non-enforceable guldetines
that set concentrations of potiutants that may be relevant and appropriate
depending on the uses of the sutiace water body, the media aftected, purposes
of the criteria and current infermation.

*  Federal Requiatory Standards EPA Risk Reference Doses and EPA Carcinogen
Assessment Group (CAG) Potency Factors are used 10 characterize current and
potential site risks,

*  Maryland Drinking Water Law (ACOM, Env. Article, Title 9). The purposae of this
regulation is to establish that the state has primary entorcement respansibility for
drinking water standards undar the tederal SOWA. Again, drinking water
standards are not applicable or appropriate and relevant in this case.

Q| Jecoos Enpinesring Group inc. " FINAL PROJECT WORK PLAN
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Table 2-9. Chemical-Specific ARARs for Protection of Aquatic Life
AWGC for AWGC for AWQC for AWQC tor
‘Protectionof | Protsction of ‘Protectionof - .. | Protection of Sediment
c ; Aquatic iife Muuﬁelh Aguatic fite Agquetic kfe Quality Critart
Acute Ciwonto Acute Chwonic (vora)
(ugh) (vgh) {vgh) (uph)
Inorganic 24 1.2E-02 21 2.5E-02
Mercury
Alkyl Mareury 24 1.2E-02 2.14 2.5€-02
Zinc 130 110 96 86
Nilrate
Lead (inorganic) | 80 «+ 2+ 100 5.8
Cadmium 39+ 1.1+ 43 93
Aluminym R
TCE 45804 * 21E04* 20E03*
Q| 1122 2.4E03 * . 9.0E03 *
telrachioro-
athane
+ Harngss-dependent
* LOEL
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Table 2-10. Chemical-Specitic ARARs for Protection of Human Health

'“M“". AWQC human
humen health 104
regustion | ok | nehend | HAL | cancer | Carcinogen
waler waler (uga) risk Ciass
Groundwater
thet may ;:ﬂ’) ingeetio (ug)
Impact Surtace n .
Water W) .
Mercury 20 - 2{F) 2(F) 2 2 0.14 Q1% 2(F) . D
2ine . . 200 | - D
Zinc Cyanide
&inc Phosphude 4E03
2EQ03
i

Nitrate - s 10,000 10,000 . - 10.000 . . . 0

as N (P

(F)
Lead - - Sal 0{P) 50 80 50 . . . a

soysce

L]
Cadmiym 4EGt 6604 § {F) 5 {F) 1t 10 10 » § (F) DISOWA)}

BI{ACRA)

Alytingm D
CE GEQ! . 8F) oF) . . 06 €@ . W0 (F) | a2

Jacobs Engineering Group inc. FINAL PROJECT WORK PLAN
Washingion Qpéraiions 260 e




v

Date: 10/543
Page: 61 of 65

Beach Point Test Site, APG-EA, Maryland

Focused Feasibility Study

+ Maryland Air Quality Control Act (ACOM, EA, Title 2 chapter 240 and
amendments). The purpose of this act is "to maintain the degree of purity of the
air necessary to protect the heaith, the general welfare, and property of the
people of the state.” It includes “regulations that require a permit or registration
betore a person constructs, modifies or uses a source that may cause or control

emissions in the air".

+ Maryland Hazardous Waste Regulations concern the disposal of controlled
hazardous substances and the impact of groundwater quality on wildlife crops
and vegetation. They also protect against potential adverse effects on surface
water that is hydraulically connected to groundwater.

+  Maryland Environmental Service Act of 1970 (ACOM Natural resource Anticle,
Title 3). The act is designed to “assist with the preservation, improvement and
management of the quality of air, land, and water resources... and 1o provide {or
dependable, effective, and efficient water supply and purification and disposai of
liquid and soil wastes and to encourage reduction in the amount of waste
generated and discharged to the environment,

*  Maryland Water Pollution Control Law {ACOM, EA, Title 9, Chapter 240 and
amendments). The purpose of the law is "o estabilsh sffective programs and to
provide additional and cumulative remedies to prevent, abate, and control
pollution of the waters of the state®. This includes maximum permissible fong
term and shoit term conceniration of pollutants in water and issuance of

discharge permits.

2.7.3 Location-specific ARARs

Restrictions placed on the concentration of hazardous substances ar the conduct of
activities because they are in specilic locations are location-specitic ARARs, Some
sensilive Incations for which there are ARARS include floodplains, wetlands, hislotic places.

and sensitive ecosystems and habilats. |

*A site's location is a tundamental determninant of its impact on human heaith and the
environment, Location-specific ARARS are rastrictions placed on concentrations of
hazardous substances ot the conduct of activities solely because they are in specific
{ocations.” (EPA, 1988)
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The following are location-specific standards or references that are used to estabiish
location-specific ARARSs:

¢ National Historic Preservation Act.
¢  Archaeological and Historic Preservation Act.
+ Historic Sites, Buildings and Antiquities Act.
¢ Fish and Wildlife Coordination Act.
» Endangered Species Act.
¢ Coastal Zone Management Act.
¢ Wild and Scenic Rivers Act.
+ Clean Water Act.
*  Antidegradation Policy.
* Rivers and Harbor Act of 1899,
«  Maryiand Wetiand Reguiations
*  Maryland Cosstsi Facilities Review Act and Rules
*  Marand Watlands Law
+  Marvlani Hszardous Waste Facilities Siting Rules
*  Maniand Hazardous Waste Facility Siting Law
+ Maryland Hazerdous Substance Spill Response Law
*+  Hgryiand Solid Waste Management Regulations
~ Matyland Hazardous. Waste Regulations

«  Maryland Regulations reflecting Chesapeake Bay Crtiral Arga Commission
Criteria tor Local Critical Area Program Development

*  Marytand Threatened and Endangered Species
*  Maryland Water Appropiiation or Use

2.7.4 Action-specific ARARs

Action-specific ARARS are technology ot activily based requirements or actions taken with
respect 1o hazardous wastes. Aclion-specific ARARs do no! determine the remadia!
altemative bul indicate how a selected alternalive must be achieved. Action-specilic
ARARs may establish performance levels, actions or technologies as well as specitic levels
for discharged or residual conlaminants.

Washingion Opavsibons 262 oWt
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*Action-specific ARARs are usually technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes. These requirements
are triggered by the particular remedial activities that are selected to accomplish a
remedy." (EPA, 1988)

The following are action-specific standards or references that are used to establish action-
specific ARARs:

¢ Solid Waste Disposal Azt.

« Resource Conservation and Recovery Act/Land Disposal Restrictions, Minimum
Technology Requirements, Land Treatment Requirements, TCLP. To determine
the applicability of RCRA requiraments, the definition of solid and hazardous
waste, the types of activities covered and time periods covered should be
analyzed. In general, Subtitie C requirements are applicable if:

(1) the waste is a listed or characteristic waste under RCRA, and

"(2) the waste was treated, stored, or disposed after the effective date of RCRA
requirements, or

_ (3) the activity at the CERCLA slte constﬂutes treatment, storage or disposal as
= - defined by RCAA.

"+ Hazardous Materials Transportation Act. Department of Transportation (DOT)
_Ragulations for Hazardous-Material Transport. DOT Regulations for hazafdous .
~ waste transport will apply for off site transpott of such wastes. - . A

« Occupational Saiety and Heatth Administration (OSHA). Federat OSHA
-requirements that regulate worker satety and employee recovds will be
applicable during all site activities.

s Marine Protection, Resaarch and Sanctuaries Act _

* Ciean Air Act, Nativhal Emission Standards for Hazardous Air Poi%utmw -
"~ «  Mazardous Waste Permit Program

* Nationa! Polivtant Discharge Elimination System ngtam

¢ Maryland Wastawater Treatment Law. This law covers discharge o waters of
the state including surface and underground waters ot Cheupeake Bay, the
Allantic Ocsan, ponds, lakas, riveis and slreams.

*  Maryland Weil Construction Regulations
*  Maryiand Solid Waste Management Requlations
s Maryland Board of Well Drillers Ragulations

@ 30008 Engineering Group I FINAL PROJECT WORK PLAN
Washington Goacalions 263 WPWry




Section: 2
Revision No.: 0
Date: 10/5/93
Page: 64 of 65

Beach Point Test Site, APG-EA, Maryland
Focused Faasibility Study

Maryland Erosion and Sediment Control Regulations
Maryland Storm Water Management Regulations
Maryland Oil Pollution Regulations

2.7.5 Other Potential Requirements

2.7.5.1 Superfund Offsite Policy. The Federal Register dated November 5, 1985
mandates that selection of an appropriate facility for offsite management of
hazardous substances from CERCLA response actions, meet the following
requirements:

¢ The hazardous waste management tacility must have applicable RCRA parmit or
interim status.

+ A RCRA compliance inspection must be performed not more than six months
prior to the hazardous waste management facllity’s receipt of hazardous
substances.

+ It land disposal of the hazardous substance occurs, the landfill or suiface
impoundment must meet the minimum technology requirements of a double iiner
and a leachate collection system.

* It land disposal is proposed at a facility with interim status, adequate
. greutidwater monitoring data are requlred to idenmy whether or not
contamination exists. -

» The hazardous wasie management facllity must be free of slgnmcam RCRA
violations or arverse anvironmental impects unless the owner/operator has
committad to correcting the problems through an enforceeble agreement that
disposal will occur only within a new or exisiing unit that is in compliance with

- RCRA requiremanis and is nut contributing to the adverss conditions at the
facility,. -

Finaliy, it is noted that a reinedisl action may be selected that does not meet ARARS
according to CERCLA Section 121(d){4) if:

(a) ‘“the remediai action salected is only part of a total ramedial action that will attain
such lsvel or standard of contm! when completed”;

(b) ‘compliance with such requirermnents at the facility will result in greater risk to human
heaith and the environment than altemative oplions®;

(c) ‘compliance with such fequiremants i3 technicaily impracticable from an enginearing
perspactive®;
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(d) “the remedial action selected will attain a standard of performance that is equivalent
to that required under the otherwise applicable standard, requirement, criteria, or
limitation, through use of another method or approach®;

(e) “with respect to a State standard, requirements, criteria, or limitation, the State has
not consistently applied (or demonstrated the intention to consistently apply) the
standard, requirement, criteria, or limitation in similar circumstances at other remedial

actions with the State”; or

()  ‘in case of a remedial action to be undertaken solely under section 104 (42 USC
9604) using the Fund, selection of a remedial action that attains such level or
standard of control will not provide a balance betwsen the need for protection of
public health and welfare and the environment at the facility under consideration, and
the availability of amounts from the Fund to respond to other sites which present a
threat to public health or welfare or the environment, taking into consideration the
relative immediacy of such threats..."
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|, 3.0 BEACH POINT FFS Beach Point Test Site, APG-EA, Maryland
‘ Focused Feasibiity Study

3.1 SITE OBJECTIVES

The Beach Point Focused Feasibility Study will be conducted in a three phase approach
that is comprised of the phases listed below.

3

¢ Phase l: Evaluate potential on-site sources, define morphology and limited flow
pattems of the surficial aquifer (JEG) and perform biological
assessments (UM) and a risk assessment at Beach Point (ICF).

» Phase Il: Evaluate and define the lateral extent of the DNAPL plume that exists
and establish flow pattems above the clay aquitard at Beach Point.

* Phase llil; Evaiuate treatment options as each applies to the site conditions at
Beach Point.

A flow diagram detailing the phases and integration of the activities is found in Figure 3-1.

initially, Phase | will include an evaluation of any existing on-site sources. From historical
records, past site activities that occurred at Beach Point were examined including
pyrotechnic testing, clothing impregnation testing, rocket fuel testing, and assorted
trenching activities. From these records, it was concluded, based on historical groundwater
and soi! chemical data, that activities associated with the clothing impregnating operations
potentially impacted the site soils and groundwater more extensively than the activities
associated with the other two site operations. Therefore, the likelihood of adverse impact
to the site soils and groundwater at Beach Point caused by the pyrotechnic and rockaet fue!

~ testing is minimal, but will be addressed. The source evaluation conducted in Phase | wili
focus primarily at characterizing the areas located near the mobile clothing impregnating
units, the bum pit and old trenching areas, Soll borings will be drilied and discrete soil
samples will be collected during Phase | to halp define the source areas, it they exist, In
addition, groundwater sampling wil be conducted from all monitoring wells that currently
exist at Beach Point. The purpose for the groundwaler moniloring is to continue to build the
chemical data base that will be used in tho risk assassment.
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Source identification and control is dependent on groundwater velocity and direction at
Beach Point. These measurements will be collected during Phase | using downhole
vertical and horizontal flow meters. These instruments will attempt to partially define
groundwater movement, directions, and velocities at Beach Point.

Based on historical groundwater chemical data, the predominant contaminants of concern
at Beach Paint are volatile organic compounds that belong to a class of constituents known
as Dense Non-aqueous Phase Liquids (ONAPLs). The behavior of these contaminants of
concem are not well understood within the groun-iwater system due primarily to their
physical-chemical nature. As the name of these compounds suggest, each exhibits a
density greater than water. As such, DNAPLSs tend to behave as “sinkers" and will migrate
downward through the vadose zone into the groundwater system and rest upon an
impermeabls stratum such as bedrock or clay. Therefore, it is critical to understand, to the
fullest extent passible, the physical geomorphology of the surficial aquifer. Part of the task
in Phase | will be to define the shape and structure of the upper confining clay aquitard at
Beach Point,

Assessing the impact to the anvironment from past site activities conducted at Beach Point
is difficult without studying the efiects tha! these past activities have on the living biota in
the area, During Phase |, a risk assassment will be conducted to assess the infiuence of
past site activities on living blota in the area of Beach Point and to qualitatively determine
human health risk from limited pathways. Depending on the Phase | risk assessment
analysis, a decision will be made whether to implement Phase |l and Phase lil. II, as a
result of the analysis, no risk to human heatth or the environment has besn determined,
the need for subsequent phases will be determined.

Phase |l of the FFS at Beach Point will entail defining the lateral axtent of the DNAPL
plume above the clay aquitard. The Phass I scope of work will be dependent on the
results of the Risk Assasamont. To accompiish tha tasks of identitying the DNAPL plume
will require invasive activities including monitoring well installation and soil gas surveys (il
relevant sources are identified). Phase 1| will be implemanied to serve as the core of the
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Beach Point FFS defining the nature and extent of the contamination, its fate and transport,
and the potential for remedy. The hydrogeologic work incorporated in this phase will help
to define the lateral extent of the DNAPL plume that exists above the clay aquitard. With
the installation of new monitoring well clusters during Phase I, it is expected that the
groundwater flow patterns, and the structural and stratigraphic components of the aquifer
which affect groundwater movement at Beach Point will be better defined. Phase i will also
establish a short term groundwater monitoring program of the existing and newly installed
monitoring wells to ascertain the persistence ot contaminants of concern in groundwater

and determine whether treatment is appropriate.

Phase !l is the section of the Beach Point Focus Feasibility Study technical work plan in
which the treatment options will be considered based on the findings obtained during the
Phase | and |l portions of the technical plan. There are three categories of options that will
be considered for Phase Il and each is presented below:

(1)  No treatment.

() Limited action — Long-term groundwater monitoring to measure the natural bio-
degradation of the contaminant plume and determine #s long-ter